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Introduction

BACKGROUND
Tetra Tech, EM Inc., (Tetra Tech) received Work Assignment No. 2-82 from the U.S.
Environmental Protection Agency (EPA), under the Office of Solid Waste and Emergency
Response (OSWER) Office of Superfund Remediation Technology Innovation Office (OSRTI)
Contract No. EP-W-07-078.
The EPA is responsible for supporting and reviewing cost estimates prepared to address the
closure and post-closure financial assurance requirements for facilities regulated under the
Resource Conservation and Recovery Act (RCRA). To support these cost estimates, the EPA
developed the CostPro Closure and Post-Closure Cost Estimating Software (CostPro) in 1994,
tasking PRC Environmental Management, Inc. (PRC EMI) to design the CostPro software
package (using FoxPro), help manual and training course. Under Work Assignment Nos. 69 and
76 of OSWER OSRTI Contract No. EP-W-07-078, the EPA subsequently tasked Tetra Tech
(which had acquired PRC EMI) to revise the CostPro software and help manual to incorporate
new features and address minor deficiencies, update unit cost data, and transfer the program to
a more modern software platform (Microsoft NET 2.0 and Microsoft Access 2003).
Under Work Assignment 2-82 (this assignment), the EPA tasked Tetra Tech to develop a new
CostPro set up routine so that the software could be installed and used, to the degree feasible,
on Windows 7 operating systems. The EPA has not tasked Tetra Tech to update the equations
or data included in CostPro. Therefore, while this release of software has a new version number
(6.1), it includes the same data and equations as the previous release of the software tool.
Updates to CostPro 6.1 include:








Modification of the CostPro set up routine to install and run on Windows 7 in 32 bit mode
Addition of a digital signature to identify the CostPro developer and enable the software to
run more smoothly under Windows 7 security and User Access Controls
Transfer of some system data files, which should not be modified by users, to a hidden
folder called C:\Program Data\CostPro (These files are NOT the CostPro files (.crpr) that
contain the user data for individual cost estimates)
Addition of an error log to the Program Data folder to assist with future troubleshooting
Remedy of minor bugs in the print function
Correction of minor typographical and layout issues identified during use and testing
Improvement of the input filter to allow input of special characters ($, #, etc.) in the
Comments blocks
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DISCLAIMERS
The methods and procedures set forth in this software are intended primarily for the use of EPA
and state personnel in evaluating the adequacy of current cost estimates for closure and postclosure care of typical hazardous waste treatment, storage and disposal facilities (TSDF). This
software is not intended to be used to, nor can it be relied upon to, create any rights,
substantive or procedural, or be enforceable by any party in litigation with the United States of
America. The EPA reserves the right to act at variance with the procedures and methods set
forth in this software and to change them at any time without public notice. Mention of trade
names or commercial products in this software does not constitute endorsement nor
recommendation of such products.
Tetra Tech, Azimuth Group, Ltd. (Azimuth) (also known as ECHOS), R.S. Means Company, Inc.
(R.S. Means), and their authors, editors and engineers apply diligence and judgment in locating
and using reliable sources for the information published in this software. However, the EPA,
Tetra Tech, Azimuth and R.S. Means make no express or implied warranty or guarantee in
connection with the content of the information contained herein, including the accuracy,
correctness, value, sufficiency, or completeness of the data, methods and other information
contained herein. Azimuth and R.S. Means make no express or implied warranty of
merchantability or fitness for a particular purpose. Arrangements for use of cost data included in
CostPro were made between the EPA, Azimuth and R.S. Means.
Tetra Tech, Azimuth and R.S. Means shall have no liability to any customer or third party for any
loss, expense or damage, including consequential, incidental, special or punitive damages,
including lost profits or lost revenue, caused directly or indirectly by any error or omission, or
arising out of, or in connection with, the information contained herein or with installation and use
of the software tool.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means without prior written permission of the EPA, Azimuth and R.S. Means.
The EPA contact1 can provide additional information on how to obtain and use the software.

1

See For Further Information and to Obtain Software (page 28) for EPA contact information.

2

CostPro User Manual

Introduction

INTRODUCTION
Subtitle C of RCRA establishes financial assurance requirements for owners or operators of
hazardous waste treatment, storage or TSDF operations. RCRA regulations, set forth in
subparts G and H of 40 Code of Federal Regulations (CFR) parts 264 and 265, require that the
owner or operator seeking a permit to manage hazardous waste prepare an estimate of the
costs required to close the facility and to perform post-closure care at the facility for 30 years.
The EPA has developed a methodology for evaluating estimates of the cost of closure and postclosure care. The methodology is discussed in detail in the EPA’s 1987 Final Guidance Manual:
Cost Estimates for Closure and Post-Closure Care Plans (EPA/530-SW-87-009). The
methodology provides EPA and state permit writers with a consistent, accurate and rapid
method of evaluating cost estimates for closure and post-closure care of TSDFs.
CostPro provides EPA and state RCRA permit writers with a tool for evaluating cost estimates
for closure and post-closure care of TSDFs. To allow consistent evaluation of cost estimates,
CostPro uses the same methodology described in the EPA’s 1987 Guidance Manual: Cost
Estimates for Closure and Post-Closure Care Plans (EPA/530-SW87-009). The primary sources
of cost information include the Azimuth ECHOS Environmental Remediation Cost Data guide
and R.S. Means Building Construction Cost Data and Means Site Work and Landscape Cost
Data guides. ECHOS guides, which provide the most comprehensive environmental cost data
available, historically have been updated annually or every other year. Means guides, which
provide the most comprehensive construction cost data available, are updated annually. Cost
data included in this version were last updated under agreement between the EPA and these
data providers in 2009. Users can escalate cost outputs using standard annual inflation factors
to estimate current costs based on the 2009 cost data included in CostPro 6.1.
The cost estimates prepared using CostPro provide the user with assistance in determining
whether cost estimates prepared by owners or operators are complete and accurately represent
the costs of closure and post-closure care.
The general procedure for evaluating an owner's or operator's cost estimate involves:






Identifying each facility waste management unit requiring closure or post-closure care by the
owner or operator
Identifying the closure or post-closure care activities to be conducted at each waste
management unit
Completing the inventory worksheet provided for each waste management unit
Completing closure or post-closure care worksheets for primary and support worksheets for
each waste management unit
Evaluating total cost summary worksheets for each waste management unit and for the
facility as a whole
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Contents of the Software
CostPro includes primary and support worksheets for each waste management unit category.
The worksheets are similar in format to the worksheets in the cost estimating methodology. The
worksheets are designed to be completed using data obtained from technically reviewed closure
or post-closure plans prepared by the facility owner or operator. However, other information
about waste management unit design specifications and owner or operator compliance history
may be obtained from the facility’s RCRA Part A and Part B permit applications, permits or
inspection reports.

Contents of the Manual
This manual contains the following sections and appendices:








Installation: Explains how to install CostPro and move through CostPro screens
Completing a Cost Estimate: Explains how to use CostPro to prepare a cost estimate
Features and Additional Information: Explains the various commands available from the
menu bar and the Unit Conversion Calculator, as well as other functions available to users
CostPro Facts and Tips: Provides information to support CostPro application
For Additional Information and to Obtain Software: Provides information on contacts and
how to obtain a copy of the software
Appendix A: Provides the CostPro help system, addressing each unit category and support
worksheets
Appendix B: Discusses the calculation of costs for personal protective equipment
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INSTALLATION
This section presents system requirements, installation instructions for EPA personnel working
with the EPA information technology structure, and installation instructions for personnel
installing CostPro on other computers.
System Requirements
CostPro 6.1 includes a new set up routine and minor operational adjustments that should allow
it to install and run on computers using Windows 7 operating systems. It has been installed and
tested successfully on systems including (1) Microsoft Windows 7 Enterprise, Service Pack 1
(2009), with Intel Core TM i7-2640M CPU, 4.00 GB of RAM, 2.80 GHz processor, and a 64-bit
operating processor and (2) Microsoft Windows 7 Enterprise, Service Pack 1 (2009), with Intel
Core ™ i5-2400 CPU, 4.00 GB of RAM, 3.10 GHz processor, with a 64-bit operating processor.
Note: CostPro requires .NET Framework version 2.0.50727 or higher, which should be included
with most Windows 7 operating systems. If your computer does not already have .NET installed,
it can be downloaded from Microsoft at no cost (http://www.microsoft.com/net/download).
Installation on a Computer inside the EPA Local Area Network (LAN)
EPA employees will need to coordinate installation of this software with their local Information
Technology (IT) representatives. An IT representative is required to support installation of
programs on EPA computers. EPA employees can follow the installation process below, with
additional input and guidance from an IT representative.
Installation on Other Computers
Step 1:Insert the CostPro CD into your CD-ROM drive. If you have Autorun enabled, the
installation window will appear on your screen. If the installation window does not appear on
your screen, open My Computer from your Windows desktop and double click the CD-ROM
drive that has the CostPro CD in it. Double click the setup.exe icon to start installation.
Note: If you already have CostPro 6.0 installed on your computer, follow the on-screen
instructions to uninstall the older version or ask your IT administrator to assist you in removing
CostPro 6.0; then repeat Step 1.

5
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Figure 1: First Installation Screen
Step 2:The first screen of the CostPro installation window (see Figure 1) is an introduction to
the setup process. Click on Next to start the installation process.
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Figure 2: Select Installation Folder

Step 3:The next screen (see Figure 2 above) prompts the user to specify the drive and directory
where CostPro will be installed on the computer. The default installation location is C:\Program
Files\Tetra Tech EM Inc\CostPro\. It is recommended that the user install the software in the
default installation location.
The second screen also allows the user to restrict access to CostPro. You can also specify
whether to restrict access to CostPro to “Just Me” or to allow “Everyone” that uses the computer
to access the program. The default access setting is Just Me. To allow all of a computer’s
users access to CostPro, select Everyone.
When all changes have been made, or, if you wish to install CostPro using the default user
access setting and directory, click Next.

7
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Figure 3: Confirm Installation

Step 4:The third screen (see Figure 3) prompts the user to confirm installation of CostPro. To
proceed with installation, click on Next. If you wish to terminate installation, click on Cancel. To
change the directory where CostPro will be installed or to change the user access setting, click
on Back.
Note: Depending on your User Access Control Settings, a popup box may appear, asking, “Do
you want to allow the following program to install software on this computer?” The popup box
will show the program name as CostPro 6.1 Setup and publisher as Tetra Tech EM Inc. Select
Yes to open the program on the computer.

8
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Figure 4: Installation Complete

Step 5:A screen will appear notifying you that installation is complete (see Figure 4). Click
Close to exit installation.

The “Getting Started” section of “Completing a Cost Estimate” that follows explains how to start
using the CostPro tool.

9
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COMPLETING A COST ESTIMATE
The following sections describe how to prepare a cost estimate using CostPro.
Getting Started
To run CostPro, double-click on the CostPro 6.1 (Active) icon that has been added to your
desktop or select the Cost Pro 6.1 (Active) icon available in your Start menu.
Note: Depending on your User Access Controls, a popup box may appear, asking, “Do you
want to allow the following program to install software on this computer?” The popup box will
show the program name as CostPro 6.1 Setup and publisher as Tetra Tech EM Inc. Select Yes
to open the program on the computer.
Depending on your computer settings, you may be able to reduce the frequency of these popup
boxes by selecting Change when these notifications appear in the bottom right corner of the
popup box. Under User Account Control Settings, you can choose when to be notified about
changes to your computer on a scale from Always Notify to Never Notify. Each level of
notification is explained, so the user can select an appropriate level of notification.
Figure 5 below shows that three menu items appear at the top of the screen: File, Tools and
Help.

Figure 5: Opening Screen
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From the File dropdown menu, select New to create a new cost estimate. Alternatively, select
Open to view or modify an existing cost estimate.
For a new cost estimate, the Save As window will appear (see Figure 6 below). Use the Save
In dropdown box to select the folder where the cost estimate will be saved. Enter a unique file
name in the File Name field, or use the File Name dropdown box to select an existing file name
to modify or overwrite. Left click the Save button to save and open the cost estimate file. Left
click the Cancel button to return to the opening screen.

Figure 6: Save As Menu
For an existing cost estimate, the Open window shown in Figure 7 (on page 12) will appear.
Use the Look In dropdown box to select the folder where the cost estimate is located. Left click
on the desired cost estimate file in the selected folder. The file name will appear in the File
Name field. Left click the Open button to open the cost estimate file. Left click the Cancel
button to return to the opening screen.

11
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Figure 7: Open File Window
Facility Information Worksheet
Upon opening a new or existing cost estimate, the Facility Information worksheet will appear
(see Figure 8, page 13). Use the Facility Information worksheet to enter or modify general
facility information, including the facility name, the EPA identification number, address and
contact information.
Note: The facility name and state are required fields.
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Figure 8: Facility Information Worksheet
On the right side of the Facility Information worksheet is the Unit Categories box. Left click in
the Unit Category check boxes to select the facility waste management units requiring closure.
Unit choices include: Container Storage Areas, Containment Buildings, Deep Injection Wells,
Drip Pads, Incinerators/Boilers and Industrial Furnaces (BIF), Land Treatment Units, Landfills,
Surface Impoundments, Tank Systems or Waste Piles. Post-Closure Care is also provided as a
Unit Category.
Note: At least one Unit Category selection is required.
Beneath the Unit Categories box are two radio buttons. Select either National Facility or State
Facility to indicate whether national or state costs should be used to calculate the cost
estimate. Regional costs are multiplied by state-based localization factors derived from the 2009
RS Means Site Construction Work Guide. The default selection is National, which is
recommended for user application.
Note: Once a selection is made and data is entered into the cost estimate, the user should not
change this radio button during cost estimation.
After completing the Facility Information worksheet, left click on the Save Facility Information
button. CostPro will add a facility Estimate Summary worksheet to the cost estimate file, as
well as a worksheet for each Unit Category identified as requiring closure or post-closure care.
13
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Tabs for the Estimate Summary and Unit Category worksheets will become visible at the top of
the Facility Information worksheet. Figure 9 (below) provides an example for the selection of
Container Storage Area under Unit Categories.

Figure 9: Example of Unit Selection at Facility Information Worksheet

Unit Category Worksheets
Left click on the first Unit Category tab (for example, Container Storage in Figure 9 above) to
select it. Two additional levels of tabs will become visible under the Unit Category tab.
The upper level of tabs identifies the individual Units within each Unit Category. Initially, each
Unit Category is provided one Unit named “Unit1.” If a facility has several Units within a
particular Unit Category (for example, several container storage areas), you may 1) prepare a
separate CostPro cost estimate for each Unit (saving each cost estimate as a separate file), or,
2) you may combine information about multiple like Units in one cost estimate. To add units to a
Unit Category, or to delete or rename units within a Unit Category, click on the Add Unit arrow
bar on the left side of the worksheet (see Figure 10 on page 15).
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Click Add New
Unit to add a unit

Figure 10: Unit Tab and Worksheet Tabs
Note: click anywhere along the vertical arrow bar labeled add unit on the left of the worksheet window to the
add/remove unit and rename unit screens.
The Add/Remove Units worksheet will appear (see Figure 11 on the next page). To rename a
Unit with a custom, user-defined name, place your cursor in the appropriate text box and modify
or type over the existing Unit name. To add a new Unit, left click on the New Unit button. To
delete a Unit, left click on the X button to the right of the Unit name. When the changes are
complete, left click on the OK button to save these changes.
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Click the X to
remove a unit
Click Add New
Unit to add a unit

Type over “Unit1”
to rename the
unit

Figure 11: Add/Remove/Rename Unit Window
Note: Click “Save” to save changes and return to the Unit Summary page.

Beneath each Unit tab (Container Storage Area for this example) are tabs for Summary,
Inventory, Primary, and Support Worksheets (see Figure 12 on page 17). The first worksheet
that should be completed is the Inventory Worksheet. You should not complete the Summary
Worksheet as this worksheet is calculated by CostPro, drawing on information in the Inventory,
Primary and Support Worksheets.
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Figure 12: Example Container Storage Area 1 - Summary, Inventory, Primary, and Support Worksheet Tabs

Unit Worksheets – Inventory
Begin by completing the Inventory worksheet (see Figure 13 on the next page). Using your
mouse, place your cursor in each white cell to enter the value requested. Alternatively, use the
Tab key to progress from cell to cell in a forward direction; use the Shift and Tab keys together
to move from cell to cell in reverse. If a requested value is not applicable to the Unit being
inventoried, leave it blank (0). Grey-shaded cells are protected to prevent data entry. Greyshaded cells will be automatically calculated based on the values you enter in the white cells
and you do not need to enter a value for these cells.
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Figure 13: Inventory Worksheet
Unit Worksheets – Primary Worksheets
Next, left click on the Primary Worksheets tab to proceed to the Primary Worksheets. When
you first select the Worksheets tab, the Add or Remove Primary Worksheets page will
appear. To select one or more Primary Worksheets, left click on the worksheet name(s) in the
Available box. Then left click on the > button to move the worksheet(s) from the Available box to
the Selected box (see Figure 14 on page 19).

18
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Add/Remove arrows

Available worksheets; highlight the worksheets desired.
Then click the “>” arrow to move them and the OK button
to add the selected worksheets.

Figure 14: Add/Remove Primary Worksheets Window
If necessary, two or more of the same Primary Worksheet can be added for one Unit. For
example, if a facility plans to perform two separate soil removal efforts at a Unit, it may be
appropriate to enter the costs on two separate soil removal worksheets. If multiple copies of a
Primary Worksheet are needed, simply repeat the process for selecting that worksheet.
Additional copies of a Primary Worksheet will be identified with a distinguishing number at the
end of the worksheet identifier (-2, -3, and so on).
To remove one or more Primary Worksheets, left click on the worksheet name(s) in the
Selected box. Then left click on the < button to move the worksheet(s) to the Available box.
To change your Primary Worksheet selections at any time, click on the arrow bar on the left side
of the worksheet to return to Add or Remove Primary Worksheets option (see Figure 15).
When the appropriate Primary Worksheets appear in the Selected box, left click the OK button.
CostPro will load the worksheets as individual tabs under the Primary Worksheets tab; this may
take a moment.
Figure 15 (on page 20) shows a Primary Worksheet associated with the Container Storage Area
unit. Complete the Selected Primary Worksheets in the same manner as the Inventory
Worksheet, using the mouse or tab key to place your cursor in each white cell to enter the value
requested. Grey-shaded cells are protected to prevent data entry. Grey-shaded cells will be
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automatically entered with default values, calculated values, or values pulled from the Inventory
worksheet.
In some cases, users will have specific quotes or other information that may impact default
values for costs or data pulled from another worksheet. To override a specific value pulled from
another worksheet, left click the Enter check box to the right of that value. The grey-shaded
value will turn white, allowing data entry in the cell. To override any or all of the default values
on a worksheet, left click the Override Defaults check box at the top of the worksheet. Greyshaded default values will turn white, allowing data entry in those cells.
Note: If you unclick the Enter or Override Defaults, the originally entered values or default costs
will return to the screen; it is recommended that the user not override and then unselect override
as some problems with cost recalculation may occur if this approach is used.

Primary Worksheet Tabs

Click Add Worksheet Arrow to return to
Available/Selected Primary
Worksheets option.

Figure 15: Primary Worksheets for Container Storage Area
Unit Worksheets – Support Worksheets
Next, left click on the Support Worksheets tab. When you first select the Support Worksheets
tab, the Add or Remove Support Worksheets page will appear. The Add or Remove Support
Worksheets page is subdivided into multiple tabs presenting the Support Worksheet
Categories (for example, Decontamination, Sampling and Analysis, Treatment and Disposal,

20
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Transportation). The Support Worksheet Categories available will vary depending on the Unit
Category you have selected. Left click on the blue arrow buttons to view any Support Worksheet
Category tabs that extend beyond the screen margins (see Figure 16).

Support Worksheet Tabs

Click Blue Arrows to view additional
support worksheet tabs.

Click Add Unit Arrow to return to
add/remove units option.

Figure 16: Add/Remove Support Worksheets Window
Under each Support Worksheet Category tab, select the appropriate Support Worksheets as
you did the Primary Worksheets. To add one or more Support Worksheets, left click on the
worksheet name(s) in the Available box. Then left click on the > button to move the
worksheet(s) to the Selected box.
If necessary, two or more of the same Support Worksheet can be added for one Unit. For
example, if a facility plans to perform one steam cleaning activity under Level D personal
protection and a second steam cleaning activity under Level C personal protection, it may be
appropriate to enter the costs on two separate decontamination worksheets. If multiple copies of
a Support Worksheet are needed, simply repeat the process for selecting that worksheet.
Additional copies of a Support Worksheet will be identified with a distinguishing number at the
end of the worksheet identifier (-2, -3, and so on).
To remove one or more Support Worksheets, left click on the worksheet name(s) in the
Selected box. Then left click on the < button to move the worksheet(s) to the Available box.
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When the appropriate Support Worksheets have been selected, left click the OK button.
CostPro will load the worksheets as individual tabs under the Support Worksheet Category tab.
To change your Support Worksheet selections at any time, click on the vertical arrow bar on the
left side of the worksheet to return to the Add or Remove Support Worksheets page.
Complete the Selected Support Worksheets in the same manner as the Inventory and
Selected Primary Worksheets, placing your cursor in each white cell to enter the value
requested. Grey-shaded cells are protected to prevent data entry. Grey-shaded cells will be
automatically entered with default values, calculated values, or values pulled from the Inventory
worksheet. To override default values, left click the Override Defaults check box. Grey-shaded
default values will turn white, allowing data entry in those cells. To override a value pulled from
the Inventory worksheet, left click the Override check box to the right of that value. Again, the
grey-shaded value will turn white, allowing data entry in the cell.
Unit Worksheets – Summary
When you have completed the Inventory, Primary, and Support Worksheets, return to the Unit
Summary worksheet (see Figure 17 on page 23). The Summary worksheet pulls costs from the
Primary and Support worksheets, applies percentage multipliers for engineering expenses and
a contingency allowance, and calculates a total cost for unit closure or post-closure care. Greyshaded cells are protected to prevent data entry; they are automatically entered with default
values, calculated values, or values pulled from the Primary and Support worksheets. To
override a default value—for example, the percentage multiplier for engineering expenses or a
contingency allowance—left click the Enter check box to the right of that value. The greyshaded value will turn white, allowing data entry in the cell.
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To override and
change an item,
check the Enter box.

Figure 17: Unit Summary Worksheet
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Facility Estimate Summary Worksheet
When you have completed the Inventory, Primary, Support, and Summary Worksheets for each
of the Units in each of the Unit Categories, return to the facility cost Estimate Summary
worksheet (see Figure 18 below). The facility Estimate Summary worksheet pulls costs from the
Unit Category and Post-Closure worksheets and calculates a total closure and post-closure care
cost for the facility. The grey-shaded cells are protected to prevent data entry; they contain
calculated values or values pulled from the Unit Summary worksheets. If more than one unit
was added for a Unit Category (shown as Activity in Figure 18 below), the total number of units
is shown under Units.

Figure 18: Cost Estimate Summary Worksheet
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FEATURES AND ADDITIONAL INFORMATION
The menu bar located at the top of the CostPro screen features three commands: File, Tools,
and Help. Each command is discussed below.
File
Left click on the File command in the menu bar to view a dropdown box of available operations:
New, Open, Save, Save As, Print Summary, Print Worksheet, Print Sampling and Analysis
Report, Print All, Page Setup, and Exit.
As described under Getting Started, select New to create a new cost estimate. The Save As
window will open. Use the Save In dropdown box to select the folder where the cost estimate
will be saved. Enter a unique file name in the File Name field, or use the File Name dropdown
box to select an existing file name to modify or overwrite. Left click the Save button to save and
open the cost estimate file. Left click the Cancel button to return to the opening screen.
As described under Getting Started, select Open to view or modify an existing cost estimate.
The Open window will open. Use the Look In dropdown box to select the folder where the
existing cost estimate is located. Left click on the desired cost estimate file in the selected
folder. The file name will appear in the File Name field. Left click the Open button to open the
cost estimate file. Left click the Cancel button to return to the opening screen.
Select Save to save a CostPro file in its existing location and with its existing name.
Select Save As to save a CostPro file in a new location or with a new name. The Save As
window will open. Use the Save In dropdown box to select the folder where the cost estimate
will be saved. Enter a unique file name in the File Name field, or use the File Name dropdown
box to select an existing file name to modify or overwrite. Left click the Save button to save and
open the cost estimate file. Left click the Cancel button to return to the opening screen.
Select one of the Print options to print all or part of the CostPro cost estimate. Each Print
selection will cause a window to open that allows you to select the printer, print properties, and
number of copies. The print options available include:
1. Print Summary – this will print only the Estimate Summary.
2. Print Worksheet – this will print only the active Worksheet on your screen
3. Print Sampling and Analysis Report – this will print all of the sampling and analysis
selections you have made; the print out will show which worksheet the sampling and
analysis selections are associated with.
4. Print All – this will print the entire cost estimate.
If you have Adobe Acrobat and “pdf” as a print option, you may print your estimate to “.pdf.”
Select Page Set Up to modify the paper size, source, orientation, and margins for the print
function.
Select Exit to exit the CostPro system. Remember to save the CostPro file before exiting. If you
do not save the file before exiting, the following message will appear in a pop-up box: “Data
Logging in Progress. Critical Data in Cache! Click Yes to save data and log out. Click No to
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logout without saving data. Click Cancel to cancel logout and manually stop the application.”
Make the appropriate selection as you exit the system.
Tools
Left click on the Tools command in the menu bar to view a dropdown box with the Unit
Conversion tool. When a CostPro file is open, you will also see a Show Formulas tool.
Select Unit Conversion from the menu to convert a value to any of the units currently
referenced in CostPro 6.1 spreadsheets.
Note: You may also double-click on any worksheet input cell to convert a value to the units
referenced for that cell. The Unit Conversion calculator will open in a separate window (see
Figure 19 below).

Figure 19: Unit Conversion Calculator
Provide the information requested for the Unit Conversion calculator, using your mouse to select
from dropdown menus or enter values. Inputs will include Unit Category (for example, area,
length or volume), the From Value (the original value to be converted, in valid numeric form),
From Unit (the original unit type to be converted), and To Unit (the output or conversion unit
type).
Note: If the Unit Conversion calculator is opened by double-clicking on a worksheet input cell,
any saved value in that worksheet input cell will be automatically entered as the From Value in
the calculator.
The To Value cell is protected to prevent data entry; it will be calculated based on the
information provided in the Unit Conversion calculator. If inputs to the Unit Conversion calculator
are changed, the To Value will be recalculated immediately.
Note: If the Unit Conversion calculator is opened by double-clicking on a cell, the To Value will
appear in the worksheet input cell when the Unit Conversion calculator is closed.
Select Show Formulas to reveal the equations used for calculations on the worksheets. Select
Hide Formulas to turn off this feature.
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Help
Left click on the Help command in the menu bar to view a dropdown box of available operations,
including: “About CostPro” and “Instructions.”
Select About CostPro to view the following pop-up information:
“CostPro Version 6.1 was developed by the U.S. Environmental Protection Agency with support
from Tetra Tech EM Inc. This software supports cost estimates related to closure activities at
Resource Conservation and Recovery Act (RCRA) facilities. This estimation process supports
financial assurance requirements.”
Select Instructions to view information about the CostPro Manual.
Note: With CostPro 6.1, the Manual is provided on the installation CD ROM, rather than as part
of the software itself. The User can open the Manual to print it or save it to a convenient file
location.
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COST PRO FACTS AND TIPS
If additional resources are obtained, further refinement of CostPro may be undertaken to
streamline and improve its operation. In the meantime, users are sharing facts and tips that will
support effective use of the CostPro software. A number of these facts and tips are provided
below. In addition, input provided from users of this version of CostPro will be compiled for
potential future improvements to the software or this manual.
•

•

•
•

•

•

For most cells, the user can view the equations or source cells for an item by placing their
cursor over the text to the left of the cell. The equation will remain visible for 5 to 10
seconds. To view again, move the cursor away and return it after a few moments.
Alternately, the user can use the Show Formulas option on the Tools menu when a CostPro
file is open.
The user can select National or State Cost Factor when completing the facility information
page at the beginning of the cost estimate. The default value will be the National Cost
Factor (multiplier of 1 for all costs). It is recommended that the selection of National or State
Cost Factor is made when beginning a new cost estimate. Selecting the state option will
multiply the default costs included Cost Pro by a state-specific cost factor. The state-specific
cost factor is derived from cost percentage information provided by zip codes in R.S. Means
Site Work and Landscape Cost Data, 2009. State cost factors are averaged across zip
codes and can range from factors above 1 for states like Alaska and New York to factors
below 1 for states like Alabama and Arkansas.
In addition to the menu bar option, the user can select both the Control and S keys
(CTRL+S) to save an open CostPro file.
The user can transfer, save, and open CostPro files in similar fashion to other Microsoft files;
however, the file recipient will need an appropriate version of CostPro to open and use the
file. Newer versions of CostPro should open older CostPro files. However, those older files
will not be updated automatically with changed default parameters (e.g., work rates, costs).
To update the files with the changed default parameters, the user should create a new
CostPro file and enter the facility data from the older file.
The user should ensure that appropriate waste volumes are entered into the Treatment and
Disposal of Waste (TD-02), Treatment and Disposal of Decon Fluid (TD-03), and
Transportation of Waste (TR-01) Support Worksheets. In some cases, these volumes do not
carry over because of the range of units and waste types that may be included.
The Treatment and Disposal of Waste Support Worksheet (TD-02) provides room for three
types of waste: Solid, Sludge, and Liquid. If more than three types of waste require
treatment and disposal, the user can add additional worksheets by clicking on the Add
Worksheet vertical arrow on the left of the Treatment and Disposal window (see Figure 14
under Completing a Cost Estimate: Unit Worksheets – Primary Worksheets).

FOR FURTHER INFORMATION AND TO OBTAIN SOFTWARE
The software incorporates R.S. Means and ECHOS data for specific cost items. The EPA’s
development costs and agreements provide for limited distribution of this software to EPA and
state personnel. Others interested in obtaining the software must pay a licensing fee to R.S.
Means that provides the right to use the data incorporated in the software. To obtain further
information about CostPro or how to obtain the software, contact: Bob Maxey of EPA
Headquarters at 703-308-7273 or Maxey.Bob@epamail.epa.gov. Users are welcome to contact
Mr. Maxey regarding calculation errors, questions, or suggestions for improvements; these
inputs will be tracked and addressed in future revisions should additional resources become
available.
28

APPENDIX A
COSTPRO HELP SYSTEM

CostPro User Manual

Appendix A - CostPro Help System

CONTAINER STORAGE AREAS
At closure, the owner or operator must remove all hazardous waste and residues of hazardous waste from the
containment system. Remaining containers, liners, bases, and soils containing or contaminated with hazardous
waste or residues of hazardous waste must be decontaminated or removed. If the owner or operator closes the unit
with waste in place, the owner or operator is subject to requirements for closure and post-closure care of landfills.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will include the following routine closure activities:







Removal of waste
Decontamination of the containment system
Sampling and analysis to confirm decontamination of components of the system
Transportation of the wastes and residues removed from the unit
Treatment and disposal of the wastes and residues removed
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct such additional activities as:






Removal of waste handling equipment
Demolition and removal of the containment system
Sampling and analysis of soil beneath the containment system
Removal of contaminated soil
Backfilling with clean soils

If the owner or operator closes the container storage area with waste in place, the owner or operator is subject to
requirements for closure and post-closure care for landfills.
For each activity described above, CostPro© provides a corresponding activity worksheet. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
CS-1 Container Storage Areas Inventory Worksheet
The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the container storage area being evaluated do not conform to the
format of the inventory worksheet, alternative methods should be used to make an accurate determination of the
maximum permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the
volume of all contaminated structures and soil to be removed. Depending on the activities being conducted, it may
not be necessary to complete every section of the inventory worksheet.
1.

Maximum Permitted Capacity

Determine the maximum permitted capacity of waste in the unit to calculate the costs of transportation, treatment,
and disposal.
1.A

Volume of Liquid Waste: Enter the maximum volume in gallons of liquid waste managed in the container
storage area.

Container Storage Areas
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1.B

Volume of Solid Waste: Enter the maximum volume in cubic yards of solid waste managed in the
container storage area.

1.C

Percent of Loose Solid Debris: Enter the amount of loose solid debris as a percentage of the total volume
of solid waste entered in 1.B.

1.D

Percent of Drummed Solid Waste: Enter the amount of drummed solid waste as a percentage of the total
volume of solid waste entered in 1.B.

1.E

Percent of Baled Waste or Other Monolithic Waste: Enter the amount of baled waste or other monolithic
waste as a percentage of the total volume of solid waste entered in 1.B.

(Note: The total combined percentage entered for loose solid debris, drummed solid waste, and baled waste or other
monolithic waste in 1.C through 1.E should not exceed 100 percent.)
1.F

Volume of Loose Solid Debris: This value is calculated automatically by multiplying the percent of loose
solid debris by the volume of solid waste managed in the container storage area.

1.G

Volume of Solid Waste in Drums: This value is calculated automatically by multiplying the percent of
drummed solid waste in drums by the volume of solid waste managed in the container storage area.

1.H

Volume of Monolithic Waste: This value is calculated automatically by multiplying the percent of baled
waste or monolithic waste by the volume of solid waste managed in the container storage area.

2.

Surface Area of Secondary Containment System Pad

Calculate the surface area of the secondary containment system pad to calculate the costs of decontamination and
demolition. Demolition of the secondary containment system pad is an additional activity that might be conducted if
the pad cannot be decontaminated effectively or if the owner or operator elects to demolish the pad.
2.A

Length: Enter the length of the containment system pad (in feet) excluding any curbs or berms that may be
present.

2.B

Width: Enter the width of the containment system pad (in feet) excluding any curbs or berms that may be
present..

2.C

Surface Area of Containment System Pad: This value is calculated automatically by multiplying the
length of the pad by the width of the pad.

2.D

Surface Area of Containment System Pad in square yards: This value is calculated automatically by
dividing the surface area of the pad by 9 to convert the value from square feet to square yards.

3.

Volume of Secondary Containment System Pad

Calculate the volume of materials constituting the secondary containment system pad to determine the costs of
removal. Removal of the secondary containment system pad is an additional activity that might be conducted if the
pad cannot be decontaminated effectively.
3.A

Thickness: Enter the thickness of the pad in feet.
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3.B

Volume of Secondary Containment System Pad: This value is calculated automatically by multiplying
the surface area of the pad by the thickness of the pad in feet.

3.C

Volume of Secondary Containment System Pad in cubic yards: This value is calculated automatically
by dividing the volume of the secondary containment system pad in feet by 27 to convert cubic feet to cubic
yards.

4.

Surface Area of Secondary Containment System Berm

Calculate the inside surface area of the secondary containment system berm, or curbing, to determine the costs of
decontamination and demolition. Demolition of the secondary containment system berm is an additional activity that
might be conducted if the berm cannot be decontaminated effectively or if the owner or operator elects to demolish
the berm.
4.A

Inside Perimeter: Sum the lengths and widths of the containment system curbing or berm and enter the
total in feet.

4.B

Height: Enter the height of the curbing or berm of the containment system in feet.

4.C

Surface Area of Containment System Berm: This value is calculated automatically by multiplying the
height of the berm by the total length.

4.D

Surface Area of Containment System Berm in square yards: This value is calculated automatically by
dividing the surface area of the berm by 9 to convert the value from square feet to square yards.

5.

Volume of Secondary Containment System Berm

Calculate the volume of materials constituting the secondary containment system berm, or curbing, to determine the
costs of removal. Removal of the secondary containment system berm is an additional activity that might be
conducted if the berm cannot be decontaminated effectively.
5.A

Thickness: Enter the thickness of the curbing or berm in feet.

5.B

Volume of Secondary Containment System Berm: This value is calculated automatically by multiplying
the surface area by the thickness (in feet).

5.C

Volume of Secondary Containment System Berm in cubic yards: This value is calculated automatically
by dividing the volume of the secondary containment system berm by 27 to convert cubic feet to cubic
yards.

6.

Surface Area of Other Structures

Calculate the surface area of additional structures that will be decontaminated or demolished, for example, ramps or
sumps. Demolition of other structures is an additional activity that might be conducted if the structures cannot be
decontaminated effectively or if the owner operator elects to demolish the structures.
6.A

Surface Area of Other Structures: Enter the surface area in square feet of any additional structures not
previously identified.

6.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.
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Volume of Other Structures

Calculate the volume of materials constituting the other structures to be removed. Removal of other structures is an
additional activity that might be conducted if the structures cannot be decontaminated effectively. This volume will be
used for calculating costs of transportation, treatment, and disposal of hazardous wastes and for calculating costs of
back filling.
7.A

Volume of Other Structures: Enter the volume of additional structures in cubic yards.

8.

Volume of Contaminated Soil to be Removed

Calculate the volume of contaminated soil to be removed. Removal of contaminated soil is an additional activity that
might be conducted if soil contamination is identified or if removal of contaminated soil is indicated in the closure
plan.
8.A

Length: Enter the length of the area in feet of contaminated soil to be removed.

8.B

Width: Enter the width of the area in feet of contaminated soil to be removed.

8.C

Depth: Enter the depth of the area in feet of contaminated soil to be removed.

8.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.

8.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

9.

Area of Site to be Graded Without Soil to be Removed

9.A

Length: Enter the length of the area in feet to be graded.

9.B

Width: Enter the width of the area in feet to be graded.

9.C

Area of Site to be Graded Without Soil Removal: This value is calculated automatically by multiplying
the length by the width of the area to be graded.

9.D

Area of Site to be Graded Without Soil Removal in square yards: This value is calculated automatically
by dividing the area of the site to be graded by 9 to convert square feet to square yards.

CS-2 Summary Worksheet
The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
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subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
CS-3 Waste Removal Worksheet
1.

Removal of Loose Solid Debris

1.A

Volume of Loose Solid Debris: This information is transferred automatically from the inventory worksheet.
The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost per work hour:1 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per cubic yard is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Cost to Remove Loose Solid Debris: This value is calculated automatically by multiplying the volume of
loose solid debris to be removed by the labor and equipment cost per cubic yard.

2.

Removal of Drummed Solid Waste

2.A

Number of Drums: This information is transferred automatically from the inventory worksheet. The volume
includes the volume of liquid waste and drummed solid waste. The user can replace this value with one that
is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:2 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per drum is chosen automatically. The default
PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.C

Cost to Remove Drummed Solid Waste: This value is calculated automatically by multiplying the number
of drums of solid waste to be removed by the labor and equipment cost per drum.

1

2

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190102. Activity described as bulk solid waste hazardous waste loading onto truck. If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190103. Activity described as load drums on disposal vehicle. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
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3.

Removal of Solid Monolithic Waste

3.A

Number of Monolithic Forms: This information is transferred automatically from the inventory worksheet.
The number of forms is based on the assumption that each form is 1 cubic yard. The user can replace this
value with one that is more appropriate by selecting Enter.

3.B

Labor and Equipment Cost per work hour:3 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per form is chosen automatically. The default PPE level is
Protection Level D. Labor and equipment cost information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.C

Cost to Remove Monolithic Waste: This value is calculated automatically by multiplying the number of
drums to be removed by the labor and equipment cost per drum.

4.

Dry Sweep Storage, Process, Handling Area

4.A

Surface Area to Dry Sweep: This information is transferred automatically from the inventory worksheet.
The user can replace this value with one that is more appropriate by selecting Enter.

4.B

Surface Area to Dry Sweep in Thousand Square Feet: This area is calculated automatically by dividing
the surface area to dry sweep in square feet by 1,000, converting square feet to thousand square feet.

4.C

Labor and Equipment Cost per Square Foot:4 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.D

Cost to Dry Sweep Area: This value is calculated automatically by multiplying the surface area to dry
sweep by the labor and equipment cost per square foot.
Total Cost of Waste Removal: This value is calculated automatically by adding the cost to remove loose
solid debris, drummed solid waste, monolithic waste and the cost to dry sweep the storage, process, and
handling area.

CS-4

Demolition and Removal of Pad and Containment System Worksheet

If the unit includes a concrete base or foundation as part of its containment system, the cost of demolishing and
removing the containment system, if contamination exists, must be included. The charges for this activity include the
labor and equipment cost for demolishing and loading the structures, and the cost of debris boxes to contain the
demolished structures.
1.

Demolition of Pad and Containment System

1.A

Area of Pad and Containment System: This information is transferred automatically from the inventory
worksheet. The user can replace this value with one that is more appropriate by selecting Enter.

3

4

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190103. Activity described as load drums on disposal vehicle. The cost assumes that
drums are loaded at four per pallet and monoliths or bales are loaded at 1 per pallet. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Site Work and Landscape Cost Data, 2009, page 338, item no. 32 01 3010 6400. The activity
described is sweep walk by hand. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
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1.B

Labor and Equipment Cost per work hour:5 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate to Demolish one square foot of Pad:6 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Demolish the Pad: This value is calculated automatically by multiplying
the area of the containment system by the work rate.

1.E

Cost to Demolish the Pad: This value is calculated automatically by multiplying the labor and equipment
cost per work hour by the number of hours required to demolish the containment system.

2.

Removal and Loading of Demolished Pad and Containment System

2.A

Volume of Materials Constituting the Pad and Containment System Debris: This information is
transferred automatically from the inventory worksheet. The user can replace this value with one that is
more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per work hour:7 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate to Remove one square foot of Pad:8 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove the Pad and Containment System: This value is calculated
automatically by multiplying the volume of the containment system by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load the Pad and Containment System: This
value is calculated automatically by multiplying the labor and equipment cost per work hour by the number
of hours required to remove and load the containment system.

5

6

7

8

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman (outside), four building laborers, one light equipment operator, one air compressor (250 cubic
feet per minute), two air tools and accessories, and two 50 ft air hoses (1.5 inch diameter). Refer to Appendix B of the user’s
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six inch thick concrete, with no reinforcing.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two building laborers, one light equipment operator, one truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine.
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2.F

Number of Debris Box Containers Needed to Hold the Containment System: The number of debris
boxes needed to contain the demolished containment system is calculated automatically by dividing the
volume of the containment system by 20 cubic yards and rounding up to the nearest whole number.

2.G

Cost of One 20-cubic-yard-capacity Debris Box Container (rent per week):9 This information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization (flat rate):10 This cost is incurred for activities that require the
use of heavy equipment. This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load the Containment System: This value is calculated automatically by adding
the labor and equipment cost, the cost of containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Pad and Containment System: This value is calculated
automatically by adding the cost of demolishing the pad and containment system and the cost of removing
and loading the containment system.

CS-5

Removal of Waste Handling Equipment

1.

Solidification or Stabilization Process Equipment:11 Enter the quantity of solidification or stabilization
process equipment to be removed. The quantity entered is then multiplied the unit cost to calculate the
extended cost. The unit cost information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

2.

Conveyor Systems (40 foot Sections):12 Enter the quantity of 40-foot conveyor systems to be removed.
The quantity entered is then multiplied the unit cost to calculate the extended cost. The unit cost information

9

10

11

12

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 0725. Cost is the
weekly rental rate for a 20-cubic yard (8-ton) dumpster. If State Cost Factor was chosen in the Facility Information Window,
this cost has been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver, or roller; a 6 cubic yard scraper, towed by a tractor; and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33150436. Activity described as mobilize/demobilize of solidification/stabilization
equipment. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item number 33188403. Activity described as 34-foot automatic inclined
conveyor, 25 degree, 24 inch belt, loader/end idler. Since the reference is for labor, equipment, and material to install the
conveyor, the cost for removal is assumed to be the same as the labor cost for installation. Therefore, the cost for equipment
and material have been removed from the reference. If State Cost Factor was chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
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is obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.
3.

Hoppers:13 Enter the quantity of hoppers to be removed. The quantity entered is then multiplied the unit
cost to calculate the extended cost. The unit cost information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Shredders:14 Enter the quantity of shredders to be removed. The quantity entered is then multiplied the
unit cost to calculate the extended cost. The unit cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

5.

Balers:14 Enter the quantity of balers to be removed. The quantity entered is then multiplied by the unit
cost to calculate the extended cost. The unit cost information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

6.

Front-end Loaders:10 Enter the quantity of front-end loaders to be removed. The quantity entered is then
multiplied by the unit cost to calculate the extended cost. The unit cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

7.

Backhoes:10 Enter the quantity of backhoes to be removed. The quantity entered is then multiplied by the
unit cost to calculate the extended cost. The unit cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost to Remove Waste Handling Equipment: This value is calculated automatically by adding the
extended cost with each type of equipment to be removed.

CS-6

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

13

14

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet. The user can replace this value with one that is more appropriate by selecting Enter.

Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item number 33188501. Activity described as a refuse bottom hopper, aluminized
steel, 18 inch diameter. Since the reference is for labor, equipment, and material to install the hopper, the cost for removal is
assumed to be the same as the labor cost for installation. Therefore the cost for equipment and material have been removed
from the reference. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33132404. Activity described as shredder mobilize/demobilize. Based on their similarities,
it is assumed that the cost for removal of shredders or balers is equivalent. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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2.

Labor and Equipment Cost per work hour:15 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove one cubic yard:16 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Subtotal of Labor and Equipment Cost to Remove Soil: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to remove the
contaminated soil.

6.

Number of Debris Box Containers Needed to Hold Soil: The number of debris boxes needed to contain
the contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic
yards and rounding up to the nearest whole number.

7.

Cost of One 20-cubic yard Debris Box Container (rent per week):9 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization (flat rate):10 This cost is incurred for activities requiring the use
of heavy equipment. This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

CS-7

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

15

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
16
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is use of one 80-horsepower dozer to excavate and haul common earth 50 ft.
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Cost of Certification of Closure per unit:17 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

17

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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TANK SYSTEMS
At closure, the owner or operator must remove all hazardous waste and residues of hazardous waste from the tank
system. Remaining liners, tank walls, and ancillary piping containing or contaminated with hazardous waste or
residues of hazardous waste, as well as soils, structures, and equipment, must be decontaminated or removed.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the following routine closure activities:








Removal of wastes and residues from the tank system
Purging of the tank system for tanks that contain ignitable wastes
Decontamination of the tank system
Sampling and analysis to confirm decontamination of components of the system
Transportation of the wastes and residues removed
Treatment and disposal of the wastes and residues removed
Certification of closure

If contamination of the unit's components is extensive, the owner or operator may elect (or be required) to conduct
such additional activities as:







Flushing of the tank and ancillary piping before decontaminating the system
Excavation (if underground), disassembly, and loading of the tank and ancillary piping
Demolition and removal of the containment system
Sampling and analysis of soil under the former tank system
Removal of contaminated soil
Backfilling with clean soils

If the owner or operator closes the tank system with waste in place, the owner or operator is subject to requirements
for closure and post-closure care for landfills.
For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
TS-1

Tank System Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the tank system being evaluated do not conform to the format of
the inventory worksheet, alternative methods should be used to make an accurate determination of the maximum
permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the volume of all
contaminated structures and soil to be removed. Tables 1 and 2 provide typical dimensions, capacities, and surface
areas for vertical tanks and horizontal tanks, respectively. Depending on the activities being conducted, it may not be
necessary to complete every section of the inventory worksheet.
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Table 1
Typical Vertical Tank Dimensions
Capacity (gal)

Approximate
Diameter (ft)

Approximate Height
or Length (ft)

Interior Surface
Area (ft2)

5,000
10,000
15,000
20,000
25,000
30,000

9
11.5
13
15
16
17

10.5
13
15
15
17
18

424
677
878
1,060
1,257
1,415

Table 2
Typical Horizontal Tank Dimensions

1.

Capacity (gal)

Approximate
Diameter (ft)

Approximate
Height or Length
(ft)

Interior Surface
Area (ft2)

5,000
10,000
15,000
20,000
25,000
30,000

6
8
9.5
10
10.5
11

23
26
29
34
38
42

490
754
1,007
1,225
1,427
1,641

Unit Description and Maximum Permitted Capacity

Describe the unit to determine the activities to be conducted to close it.
1.A

Type of Tank System: From the available list, select the type of tank system that is being evaluated. This
information will be used to appropriately populate other worksheets (for example, TS_06).

1.B

Height or length of Tank: Enter the height or length of tank in feet.

1.C

Diameter of Tank: Enter the diameter of tank in feet.

1.D

Maximum Permitted Capacity of the Tank: This value is calculated automatically using the values in 1.B
and 1.C. The user can override this calculation by selecting Enter.

1.E

Total Length of Ancillary Piping: Enter the total length of ancillary piping in feet.

1.F

Nominal Diameter of Ancillary Piping: Enter the nominal diameter of the ancillary piping in inches.

1.G

Maximum Capacity of Ancillary Piping: This value is calculated automatically from the values in 1.E and
1.F.

1.H

Maximum Capacity of Tank and Ancillary Piping: This value is calculated automatically by adding the
maximum capacities of the tank and of the ancillary piping.
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Surface Area of Tank System

Determine the surface area of the tank system to determine decontamination costs.
2

Surface Area of Tank (Interior and Exterior): This value is calculated automatically using the values in
1.B and 1.C. The surface area is multiplied by 2 to account for the interior and exterior of the tank surface.
If the user manually entered the tank capacity in 1.D, the user must manually enter the combined interior
and exterior surface area of the tank in square feet. Tables 1 and 2 provide the inside surface areas of
typical tanks; to approximate the combined interior and exterior surface area, double the interior value.

3.

Volume of Tank System to be Removed

Determine the volume of materials constituting components of the tank system to be removed to determine (1)
excavation, loading, and volume of soil to backfill for in-ground or underground tanks or (2) loading for on-ground and
aboveground tanks..
3.A

Volume of Tank System to be Removed: This value is calculated automatically by dividing the maximum
permitted capacity of the tank system by 7.48 gal/cubic foot.

3.B

Volume of Tank System to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of the tank system by 27 to convert the value from cubic feet to cubic yards.

4.

Surface Area of Secondary Containment System Pad

Calculate the area of the secondary containment system pad for an aboveground or on-ground tank to calculate
decontamination and demolition costs. Demolition of containment system pad is an additional activity that might be
conducted if the pad cannot be effectively decontaminated or if the owner or operator elects to demolish the pad.
4.A

Length: Enter the length of the containment system pad in feet.

4.B

Width: Enter the width of the containment system pad in feet.

4.C

Surface Area of Secondary Containment System Pad: This value is calculated automatically by
multiplying the length of the pad by the width of the pad.

4.D

Surface Area of Secondary Containment System Pad in square yards: This value is calculated
automatically by dividing the surface area of the pad by 9 to convert the value from square feet to square
yards.

5.

Volume of Secondary Containment System Pad

Calculate the volume of the secondary containment system pad to determine removal costs. Removal of secondary
containment system pad is an additional activity that might be conducted if the pad cannot be effectively
decontaminated.
5.A

Thickness: Enter the thickness of the pad in feet.

5.B

Volume of Secondary Containment System Pad: This value is calculated automatically by multiplying
the surface area of the pad by the thickness of the pad.
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Surface Area of Secondary Containment System Berm

Calculate the area of the secondary containment system berm, or curbing, to determine the cost of decontamination
and demolition costs. Demolition of secondary containment system berm is an additional activity that might be
conducted if the berm cannot be effectively decontaminated or if the owner or operator elects to demolish the berm.
6.A

Total Length: Sum the lengths and widths of the containment system curbing or berm and enter the total in
feet.

6.B

Height: Enter the height of the containment system curbing or berm in feet.

6.C

Surface Area of Secondary Containment System Berm: This value is calculated automatically by
multiplying the height by the total length.

6.D

Surface Area of Secondary Containment System Berm in square yards: This value is calculated
automatically by dividing the surface area by 9 to convert the value from square feet to square yards.

7.

Volume of Secondary Containment System Berm

Calculate the volume of the secondary containment system berm, or curbing, to determine the removal costs.
Removal of secondary containment system berm is an additional activity that might be conducted if the berm cannot
be effectively decontaminated.
7.A

Thickness: Enter the thickness of the curbing or berm in feet.

7.B

Volume of Secondary Containment System Berm: This value is calculated automatically by multiplying
the surface area by the thickness.

8.

Surface Area of Other Structures in Secondary Containment System

Calculate the surface area of additional structures that will be decontaminated or demolished, for example, ramps or
sumps. Demolition of other structures is an additional activity that might be conducted if the structures cannot be
effectively decontaminated or if the owner or operator elects to demolish the structures.
8.A

Surface Area of Other Structures: Enter the surface area in square feet of any additional structures in the
secondary containment system not previously identified.

8.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.

9.

Volume of Other Structures in Secondary Containment System

Calculate the volume of materials constituting other structures to determine removal costs. Removal of other
structures is an additional activity that might be conducted if the structures cannot be decontaminated effectively.
This volume will be used for calculating costs of transportation, treatment, and disposal of hazardous wastes and for
calculating costs of backfilling.
9.A

Volume of Other Structures: Enter the volume in cubic yards of additional structures.
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Volume of Contaminated Soil to Be Removed

Calculate the volume of contaminated soil to be removed under and around the unit after the extent of contamination
has been established by sampling and analysis. Removal of contaminated soil is an additional activity that might be
conducted if contaminated soil is identified or if removal of contaminated soil is indicated in the closure plan.
10.A

Length: Enter the length of the area of contaminated soil to be removed.

10.B

Width: Enter the width of the area of contaminated soil to be removed.

10.C

Depth: Enter the depth of the area of contaminated soil to be removed.

10.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length, width, and depth of the area of contaminated soil.

10.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

TS-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Allowance: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
TS-3

Removal of Waste Worksheet

This worksheet estimates the cost of pumping the waste out of the tank system and ancillary piping by a vacuum
truck. The topics below provide additional help in completing each of the entries on the worksheet.
1.

Maximum Volume of Waste to be Removed: This information is transferred from the Tank Systems
Inventory Worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.
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2.

Labor and Equipment Cost per work hour:1 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove Waste:2 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Remove Waste: This value is calculated automatically by multiplying the
maximum volume of waste by the work rate.
Total Cost of Removal of Waste: This value is calculated automatically by multiplying the number of
hours required to remove the waste by the labor and equipment cost per work hour.

TS-4

Purging Worksheet

This worksheet is needed only for tanks containing wastes that are characterized as ignitable waste. The estimate of
the cost is based on the introduction of carbon dioxide (dry ice) into the tank to purge the volatile vapors.
1.

Maximum Capacity of the Tank System: This information is transferred automatically from the Tank
Systems Inventory Worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

2.

Amount of Solid Carbon Dioxide (Dry Ice) Needed per Hundred Gallon Capacity:3 This information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

3.

Amount of Dry Ice Needed to Purge the System: This value is calculated automatically by multiplying the
maximum capacity of the tank by the default value for the amount of dry ice needed per hundred gallons of
capacity.

4.

Cost of Dry Ice:3 This information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults

5.

Cost of Dry Ice Needed to Purge Tank System: This value is calculated automatically by multiplying the
cost of dry ice by the amount of dry ice needed to purge the tank system.

1

2

3

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew A-13. Crew A13 consists of one light equipment operator; one truck-mounted 1,500-gallon vacuum loader; and one 20,000 GVW flatbed
truck. Refer to Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Rate derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 30, item no. 02 65 1030
0310. An estimate of two hour for a one-person crew is required for one 7,000- gallon tank.
Material requirements derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 30, item
no. 02 65 1030 0401, assuming 1.5 pounds of dry ice per 100-gallon capacity. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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6.

Labor Cost per work hour:4 When the appropriate level of personal protective equipment (PPE) is
selected, the labor cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

7.

Work Rate Required to Purge Tank:5 This information is obtained from the cost reference database. This
value can be replaced with one specific to the facility, if appropriate.

8.

Number of Hours Required to Purge Tank: This value is calculated automatically by multiplying the
capacity of the tank by the work rate.

9.

Labor Cost to Purge Tank System: This value is calculated automatically by multiplying the labor cost per
work hour by the number of hours required to purge the tank system.
Total Cost to Purge Tank System: This value is calculated automatically by adding the labor cost and the
cost of dry ice needed to purge the tank system.

TS-5

Flushing the Tank and Piping Worksheet

The cost of this activity includes the cost of flushing the tank system and ancillary piping with water, solvent, or a
mixture of soap and water to remove residues of hazardous waste. This activity might be done before or as a
substitute for decontamination of the tank system. Note: A significant amount of water is generated if flushing is
used to remove hazardous waste residues. Both manual and automatic systems have been used for tank
decontamination, resulting in the generation of a much smaller volume of water to be treated and discharged.
However, higher labor costs (most likely for personnel using self-contained breathing apparatus (SCBA)) and
equipment costs are required for manual and automatic systems, respectively. CostPro can be used to estimate
multiple ways of tank decontamination, so that the user can justify lower costs.
1.

Maximum Capacity of the Tank and Ancillary Piping: This information is transferred automatically from
the Tank Systems Inventory Worksheet and does not require manual entry. The user can replace this value
with one that is more appropriate by selecting Enter.

2.

Number of Times Tank and Ancillary Piping Are Flushed: If this information is unspecified, assume one
volume.

3.

Total Volume of Flushing Solution: This value is calculated automatically by multiplying the maximum
capacity of the tank system by the number of times the tank system is flushed.

4.

Labor and Equipment Cost per work hour:1 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4

5

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 663, crew A-1 (labor
only). Total cost for one common laborer is $49.00 per hour. Refer to Appendix B of the manual for details of the PPE
calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
Rate derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 30, item no. 02 65 1030
0401. In estimating the work rate, it was assumed that the work hours required per pound of dry ice are as follows: 0.016
work hr/lb of dry ice x 1.5 lb of dry ice/100-gal capacity = 0.00024 work hr/gal capacity.

Tank Systems

A-18

CostPro User Manual

Appendix A - CostPro Help System

5.

Work Rate Required to Flush Tank and Ancillary Piping:6 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

6.

Number of Hours Required to Flush Tank and Ancillary Piping: This value is calculated automatically
by multiplying the maximum capacity of the tank system by the work rate.

7.

Subtotal of Labor and Equipment Cost to Flush Tank and Ancillary Piping: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
flush the tank system.

8.

Number of Drums Required to Contain Flushing Solution: Select either “drums” or “bulk” for
management of the flushing solution. (Large volumes of flushing solution will be contained in bulk.) If the
flushing solution is to be placed in drums, the cost of the drums is calculated here. This value is calculated
automatically by dividing the total volume of flushing solution by 55 gallons per drum and rounding up to the
nearest whole number. Use support worksheets TR-1 and TD-2 to calculate the costs of transportation,
treatment, and disposal of the waste, whether in drums or bulk.

9.

Cost of One Drum:7 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

10.

Cost of Drums Needed to Contain Flushing Solution: This value is calculated automatically by
multiplying the cost of one drum by the number of drums required to contain the flushing solution.
Total Cost to Flush Tank and Ancillary Piping: This value is calculated automatically by adding the labor
and equipment cost and the cost of drums needed to contain the flushing solution.

TS-6

Excavation, Disassembly, and Loading Worksheet

This worksheet can be used to determine the costs of excavation, disassembly, and loading of tank systems.
Section 1 is to be completed for all tanks that have ancillary piping that will require disassembly. Section 2 should be
completed for the excavation and loading of in-ground and underground storage tanks (USTs). The default labor and
equipment costs and work rates presented in this section are applicable for tanks up to 50,000 gallons in capacity;
different work ranges are applicable for different tank sizes. On-ground and aboveground storage tanks (ASTs)
typically do not require excavation; for these tanks, complete Section 3 to determine loading costs. The default labor
and equipment costs and work rates presented in this section are applicable for ASTs up to 300,000 gallons in
capacity. For USTs over 50,000 gallons and ASTs above 300,000 gallons, the work rates for the largest tank range
in that category will be applied.

6

7

Rate derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 30, item no. 02 65 1030
0310, assuming two hours for a 1-person crew is required for waste removal rate from a 7,000-gal tank, as follows: 2
hr/7,000-gal tank x 2 (the tank must be filled and emptied) = 0.0006 work hr/gal capacity.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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1.

Disassembly of Ancillary Piping

1.A

Length of Ancillary Piping to be Disassembled: This information is transferred automatically from the
Tank Systems Inventory Worksheet and does not require manual entry. The user can replace this value
with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:8 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Disassemble One Foot of Pipe:9 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Disassemble Ancillary Piping: This value is calculated automatically by
multiplying the length of ancillary piping by the work rate.

1.E

Cost of Disassembly of Ancillary Piping: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to disassemble the ancillary piping.

2.

Excavation and Loading (for In-Ground Tanks and USTs Only)

2.A

Capacity of Tank: This information is transferred automatically from the Tank Systems Inventory
Worksheet if the tank selected on that sheet is in-ground or underground. It does not require manual entry.
The user can replace this value with one that is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:10 When the appropriate level of personal protective
equipment (PPE), the labor and equipment cost per work hour is chosen automatically. Labor and
equipment cost information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate Required to Remove and Load Tank per Gallon Capacity:11 This information is obtained
from the cost reference database. The default values presented are based on the gallon capacity of the
tank. The user can replace this value with one that is more appropriate by selecting Override Defaults.

8

9

10

11

Cost derived from R.S. Means Company, Inc., Means Building and Construction Cost Data, 2009, page 665, crew B-6. Crew
B-6 consists of two building laborers, one light equipment operator, and one 48-horsepower backhoe loader. Refer to
Appendix B of the user manual for details of the PPE calculation.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 26, item no. 02 41 1333 3200. Activity
described is demolition of 4-inch steel pipe with welded connections.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33109502, 33109505 to 33109508. Labor and equipment cost for the excavation and
loading a UST. Labor and equipment costs were derived from crew CODEV. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33109502, 33109505 to 33109508. Labor and equipment cost for removing a tank. Labor
and equipment costs vary depending on the size of the tank and the crew type. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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2.D

Number of Hours Required to Excavate and Load Tank: This value is calculated automatically by
multiplying the capacity of the tank by the work rate.

2.E

Cost to Excavate and Load Tank: This value is calculated automatically by multiplying the labor and
equipment cost per work hour by the number of hours required to excavate and load the tank.

3.

Loading (for On-Ground and Aboveground Tanks Only)

3.A

Capacity of Tank: This information is transferred automatically from the Tank Systems Inventory
Worksheet if the tank is on-ground or aboveground. It does not require manual entry. The user can replace
this value with one that is more appropriate by selecting Enter.

3.B

Labor and Equipment Cost per work hour:12 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

3.C

Work Rate Required to Load Tank per Gallon Capacity:13 This information is obtained from the cost
reference database. The default values presented are based off the gallon capacity of the tank. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

3.D

Number of Hours Required to Load Tank: This value is calculated automatically by multiplying the
capacity of the tank by the work rate.

3.E

Cost to Load Tank: This value is calculated automatically by multiplying the labor and equipment cost per
work hour by the number of hours required to remove and load the tank.
Total Cost of Excavation, Disassembly, and Loading: This value is calculated automatically by adding
the appropriate subtotals for excavation, disassembly of ancillary piping, and loading of the tank system.

TS-7

Demolition and Removal of Containment System Worksheet

1.

Demolition of Containment System

If the unit includes a concrete base or foundation as part of its containment system, the cost of demolishing and
removing the tank's containment system, if contamination exists, must be included. The charges for this activity
include the labor and equipment cost for demolishing and loading the structures, and the cost of debris boxes to
contain the demolished structures.

12

13

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 16019030 to 16019036. Labor and equipment cost for removing a tank. Labor and
equipment costs vary depending on the size of the tank and the crew type. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 16019030 to 16019036. Labor and equipment cost for removing a tank. Labor and
equipment costs vary depending on the size of the tank and the crew type. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books. The work rate
changes with the tank capacity.
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1.A

Area of Containment System: This information is transferred automatically from the inventory worksheet
and does not require manual entry. The user can replace this value with one that is more appropriate by
selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:14 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.C

Work Rate Required to Demolish One Square Foot of the Containment System:15 This information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Demolish the Containment System: This value is calculated
automatically by multiplying the area of the containment system by the work rate.

1.E

Cost to Demolish the Containment System: This value is calculated automatically by multiplying the
labor and equipment cost per work hour by the number of hours required to demolish the containment
system.

2.

Removal and Loading of Containment System

2.A

Volume of Containment System: This information is transferred automatically from the inventory
worksheet and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:16 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.C

Work Rate Required to Remove and Load One Cubic Yard of Containment System:17 This information
is obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

14

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman, four building laborers, one light equipment operator, one air compressor (250 cubic feet per
minute), two 60-pound pavement breakers, and two 50-foot air hoses (1.5-inch diameter). Refer to Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
15
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six-inch-thick concrete, with no reinforcing.
16
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two labor foremen, one light equipment operator, one truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
17
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine, includes chute loading and trucking (2-mile haul).
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2.D

Number of Hours Required to Remove and Load the Containment System: This value is calculated
automatically by multiplying the volume of the containment system by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load the Containment System: This value is
calculated automatically by multiplying the labor and equipment cost per work hour by the number of hours
required to remove and load the containment system.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
demolished containment system is calculated automatically by dividing the volume of the containment
system by 20 cubic yards and rounding up to the nearest whole number.

2.G

Cost of One Debris Box Container:18 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.H

Cost of Containers: This value is calculated automatically by multiplying the total number of debris boxes
required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:19 This cost is incurred for activities that require the use of
heavy equipment. This information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load the Containment System: This value is calculated automatically by adding
the labor and equipment cost, the cost of containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Containment System: This value is calculated automatically
by adding the cost of demolishing the containment system and the cost of removing and loading the
containment system.

TS-8

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

18

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no 02 41 1923 0725. Cost is the
weekly rental rate for a 20-cubic yard-capacity (8-ton) dumpster. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
19
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, items no. 01 54 3650 0020, 01
54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150 horsepower
dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor, and a 3/4 –cubic yard shovel or
dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities that require
the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary to include
this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
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2.

Labor and Equipment Cost per Work Hour:20 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:21 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One Debris Box Container:18 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:19 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

TS-9

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

20

21

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is using an 80-horsepower bulldozer to excavate and haul common earth 50 feet.
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Cost of Certification of Closure per unit:22 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

22

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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SURFACE IMPOUNDMENTS
At closure, the owner or operator of a surface impoundment must either: (1) remove free liquids from the surface
impoundment and remove all hazardous waste and residues of hazardous waste and contaminated components and
structures or (2) remove free liquids and stabilize remaining wastes and waste residues to ensure sufficient bearing
capacity to support the final cover. If the owner or operator closes the surface impoundment system with waste in
place, the owner or operator is subject to requirements governing closure and post-closure care of landfills.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the following routine and additional activities for the closure option elected:
Clean Closure: Routine Activities








Removal of free liquid from the unit
Removal of sludge and dewatering of the sludge, if necessary
Decontamination of structures of the unit
Sampling and analysis to confirm decontamination of structures of the unit
Transportation of the liquids and sludges removed from the unit
Treatment and disposal of the liquids and sludges removed from the unit
Certification of closure

Clean Closure: Additional Activities






Removal of Components of the Containment System, such as the geomembrane liner(s), the leachate
collection and removal systems, and the clay component of the bottom composite liner
Removal of Concrete Structures
Removal of Soil
Sampling and analysis to confirm clean closure
Backfilling of the area with clean soil

Closure With Waste in Place: Routine Activities







Removal of free liquid from the unit
Transportation of free liquids
Treatment and disposal of free liquids
Stabilization of remaining sludge
Construction of a final cover
Conduct of post-closure care

For each activity described above, there is a corresponding activity worksheet in the system. Worksheets for two
activities are found under separate units: worksheets for construction of a final cover are under the Landfill Unit (LF),
and worksheets for post-closure care are under the Post-Closure Care Unit (PC). Before selecting the activity
worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all appropriate
activity worksheets, the user should select the summary worksheet to calculate the total cost of closure of the unit.
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Surface Impoundment Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the surface impoundment being evaluated do not conform to the
format of the inventory worksheet, alternative methods should be used to make an accurate determination of the
maximum permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the
volume of all contaminated structures and soil to be removed. Depending on the activities being conducted, it may
not be necessary to complete every section of the inventory worksheet.
1.

Maximum Permitted Capacity

Determine the maximum permitted capacity of the surface impoundment to estimate the costs of transportation,
treatment, disposal, and stabilization (if applicable). If percentages of sludge and liquid in the waste are not known,
estimate those values.
1.A

Volume of Surface Impoundment: Enter the maximum volume in cubic feet of waste managed in the
surface impoundment. If unknown, enter the volume in gallons on line 1.C.

1.B

Volume of Surface Impoundment in cubic yards: This value is calculated automatically by dividing the
volume in cubic feet by 27 to convert the value from cubic feet to cubic yards.

1.C

Volume of Surface Impoundment in gallons: This value is calculated automatically by multiplying the
volume in cubic yards by 202 gallons per cubic yard (based on 7.48 gallons pre cubic foot). The user can
replace this value with one that is more appropriate by selecting Enter.

1.D

Percentage of Sludge: Both liquid and nonliquid wastes may be managed in some units. If the actual
volume of nonliquid waste (sludge), if any, is unknown, estimate a percentage based on the volume entered
on line 1.B. If the actual volume is known, enter the value in cubic yards on line 1.F.

1.E

Percentage of Liquid Waste: If the volume of liquid waste is unknown, estimate the percentage of waste
managed in the unit that is liquid. If the actual volume is known, enter the value in gallons on line 1.G.

1.F

Volume of Sludge: This value is calculated automatically by multiplying the volume of waste in cubic yards
by the estimated percentage that is sludge. The user can replace this value with one that is more
appropriate by selecting Enter.

1.G

Volume of Liquid Waste: This value is calculated automatically by multiplying the volume of waste in
gallons by the estimated percentage that is liquid waste. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Area of Geomembrane Liner(s)

Calculate the area of all geomembrane liner(s) to estimate the removal cost. Removal of geomembrane liner(s) is an
additional activity that might be conducted if the liners are contaminated of if the owner or operator elects to remove
the liners.
2.A

Length: Enter the length of the liner system in feet. If the unit is equipped with more than one liner, sum
the lengths of all liners.

2.B

Width: Enter the width of the liner system in feet. If the unit is equipped with more than one liner, sum the
widths of all liners.
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2.C

Area of Geomembrane Liner(s): This value is calculated automatically by multiplying the length of the
liners by the width of the liners.

3.

Volume of Drainage System Materials

Calculate the volume of materials constituting all the drainage layers of the leachate collection and leak detection
system to estimate the costs of removal. Removal of drainage system materials is an additional activity that might be
conducted if the materials are contaminated of if the owner or operator elects to remove the materials.
3.A

Length: Enter the length of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the lengths of all layers.

3.B

Width: Enter the width of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the widths of all layers.

3.C

Thickness: Enter the thickness of the drainage system in feet. If the unit is equipped with more than one
layer of drainage system materials, sum the thicknesses of all layers.

3.D

Volume of Drainage System Materials: This value is calculated automatically by multiplying the length by
the width by the thickness of the drainage system.

3.E

Volume of Layers in cubic yards: This value is calculated automatically by dividing the volume of
drainage system materials by 27 to convert the value from cubic feet to cubic yards.

4.

Volume of Clay Component of Bottom Composite Liner

Calculate the volume of the clay component of the bottom composite liner to estimate the cost of removal. Removal
of the clay component of the bottom composite liner is an additional activity that might be conducted if the clay
component is contaminated or if the owner or operator elects to remove the clay component. The system assumes a
rectangular area; if the area is not rectangular, the user can enter a length and width to obtain the desired area.
4.A

Length: Enter the length of the clay liner in feet.

4.B

Width: Enter the width of the clay liner in feet.

4.C

Thickness: Enter the thickness of the clay liner in feet.

4.D

Volume of Clay Component of Bottom Composite Liner: This value is calculated automatically by
multiplying the length by the width by the thickness of the clay liner.

4.E

Volume of Clay Component in cubic yards: This value is calculated automatically by dividing the volume
of the clay liner by 27 to convert the value from cubic feet to cubic yards.

5.

Surface Area of Other Structures

Calculate the surface area of additional structures that will be decontaminated or demolished, for example, catch
basins. Demolition of other structures is an additional activity that might be conducted if the structures cannot be
decontaminated effectively or if the owner or operator elects to demolish the structures.
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5.A

Surface Area of Other Structures: Enter the surface area in square feet of any additional structures not
previously identified.

5.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.

6.

Volume of Other Structures

Calculate the volume of other materials constituting the other structures to be removed. Removal of other structures
is an additional activity that might be conducted if the structures cannot be decontaminated effectively. This volume
will be used for calculating costs of transportation, treatment, and disposal of hazardous wastes and for calculating
costs of backfilling.
6.A

Volume of Other Structures: Enter the volume in cubic yards of additional structures.

7.

Volume of Leachate

Estimate the volume of leachate to be removed from sumps or collection basins at the time of closure. Removal of
leachate is an additional activity that might be conducted if leachate is present or if removal of leachate is indicated in
the closure plan.
7.A

Volume of Leachate: Enter the volume in gallons of leachate to be removed from sumps or collection
basins, if applicable.

8.

Volume of Contaminated Soil to be Removed

Calculate the volume of contaminated soil to be removed under and around the unit after the extent of contamination
has been established by sampling and analysis. Removal of contaminated soil is an additional activity that might be
conducted if contaminated soil is identified or if removal of contaminated soil is indicated in the closure plan. The
system assumes a rectangular area; it the area is not manual, the user can enter a length and width to obtain the
desired area.
8.A

Length: Enter the length of the area of contaminated soil to be removed.

8.B

Width: Enter the width of the area of contaminated soil to be removed.

8.C

Depth: Enter the depth of the area of contaminated soil to be removed.

8.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.

8.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

SI-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
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Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
SI-3

Removal of Free Liquid Worksheet

This worksheet estimates the cost of pumping liquid waste out of the surface impoundment by a vacuum truck.
Presented below is additional help in completing each of the entries on the worksheet.
1.

Volume of Liquid Waste to be Removed from Surface Impoundment: This information is transferred
from the inventory worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:1 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove and Load one gallon of Free Liquid:2 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

4.

Number of Hours Required to Remove Free Liquids: This value is calculated automatically by
multiplying the volume of free liquid waste by the work rate.
Total Cost of Removal of Free Liquid: This value is calculated automatically by multiplying the number of
hours required to remove free liquid waste by the labor and equipment cost per work hour.

1

2

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew A-13. Crew A13 consists of one light equipment operator, one truck-mounted 1,500-gallon vacuum loader, and one 20,000 GVW flatbed
truck. Refer to Appendix B of the manual for details of the PPE calculation. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Rate derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 30, item no. 02 65 1030
0310. An estimate of two hours for a one-person crew is required for one 7,000- gallon tank.
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Removal of Sludge Worksheet

This worksheet estimates the cost of excavating sludge from the surface impoundment, using a clamshell bucket or
other excavation equipment. Presented below is additional help in completing each of the entries on the worksheet.
1.

Maximum Volume of Sludge to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:3 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Sludge:4 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Sludge: This value is calculated automatically by multiplying the
volume of sludge by the work rate.

5.

Subtotal of Labor and Equipment Cost to Remove Sludge: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to remove sludge.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the sludge is
calculated automatically by dividing the volume of sludge by 20 cubic yards, with the result rounded up to
the nearest whole number.

7.

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

3

4

5

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 669, crew B-12H. Crew B-12H consists of
one crane operator, one laborer, one 25-ton crane, and one 1-cubic yard clamshell bucket. See Appendix B of the user manual
for details of the PPE calculations. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1642 0550. Activity
described is excavating and loading piled material using a 1-cubic yard clamshell bucket.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item 02 41 1923 0725. Cost is the
weekly rental rate for a 20-cubic yard-capacity (8-ton) dumpster. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Sludge: This value is calculated automatically by adding the cost of demolishing
the containment system and the cost of removing and loading the containment system.

SI-5

Stabilization of Waste Worksheet

This worksheet estimates the cost of solidifying or stabilizing sludge for disposal. Presented below is additional help
in completing each of the entries on the worksheet.
1.

Volume of Sludge to be Stabilized: This information is transferred from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Cost per cubic yard to Stabilize the Waste: Enter a cost per cubic yard to stabilize waste. Typical costs
for stabilization range from $50 to $300 per cubic yard. The cost will be at the lower end of the range if the
waste is to be only physically solidified to improve bearing capacity. Factors that can increase the cost of
physical solidification include a need to screen and break up the waste and a need for extensive mixing. If
the waste is to be solidified of chemically stabilized, the cost will be at the higher end of the range. Factors
that can increase the cost of chemical stabilization include a high organic content of the waste or complex
combinations of contaminants.
Total Cost of Stabilization of Waste: This value is calculated automatically by multiplying the volume of
waste to be stabilized by the cost of stabilization per cubic yard.

SI-6

Removal of Containment System Components Worksheet

1.

Removal and Loading of Geomembrane Liner(s)

If geomembrane liner(s) are to be removed, the cost of removing and loading the geomembrane liner(s), if
appropriate, must be included. The charges for this activity include the labor and equipment cost for removing and
loading the liners and the cost of drums to contain the cut-up liner material.
1.A

6

Area of Geomembrane Liner(s): This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0200, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; 6-cubic yard scraper, towed by a tractor; and a 3/4-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
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1.B

Labor and Equipment Cost per Work Hour:7 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Remove and Load One Square Foot:8 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Remove Geomembrane Liner(s): This value is calculated automatically
by multiplying the area of the geomembrane liner(s) by the work rate

1.E

Subtotal of Labor and Equipment Cost to Remove Geomembrane Liner(s): This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove and load the geomembrane liner(s).

1.F

Number of Drums Required to Package Geomembrane Liner(s): The number of drums needed to
contain the geomembrane liner(s) is calculated automatically by dividing the area of the geomembrane
liner(s) by 108 square feet per drum, with the result rounded up to the nearest whole number.

1.G

Cost of One Drum:9 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.H

Cost of Drums: This value is calculated automatically by multiplying the total number of drums required by
the cost of one drum.

1.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Cost to Remove and Load Geomembrane Liner(s): This value is calculated automatically by adding the
labor and equipment cost, the cost of drums, and the cost of mobilization and demobilization.

7

8

9

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew B-6, and page
606, item 01 54 3340 2020. The labor and equipment requirements for removing a geomembrane liner are assumed to be as
follows: two building laborers and one light equipment operator (crew B-6) and one forklift rental (item 01 54 3340 2020).
The hourly equipment rate for the forklift assumes an 8-hour work day. For protection levels C and B, see Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
Assume that the geomembrane liner will be cut into 6-ft-by-6-ft sections and that six of that size can be removed in a day. The
crew work rate per hour is calculated by dividing the number of hours per day by the quantity removed per day: 8 hrs/day 
(6 sections/day x 36 ft2/section) = 0.037 crew hr/ft2. The removal crew consists of three persons, therefore, the work hour rate
is calculated as 0.037 crew hr/ft2  3 work hrs/crew hr = 0.012 work hr/ft2.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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Removal and Loading of Drainage System Materials

If drainage system materials are to be removed, the cost of removing and loading the materials must be included.
The charges for this activity include the labor and equipment cost for excavating and loading sand or gravel and the
cost of debris box containers to contain the excavated materials.
2.A

Volume of Drainage System Materials: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:10 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.C

Work Rate to Remove One Cubic Yard of Drainage System Materials:11 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.D

Number of Hours Required to Remove Drainage System Materials: This value is calculated
automatically by multiplying the volume of drainage system materials by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove Drainage System Materials: This value is
calculated automatically by multiplying the labor and equipment cost per work hour by the number of hours
required to remove and load drainage system materials.

2.F

Number of Debris Box Containers Required: The number of debris boxes needed to contain drainage
system materials is calculated automatically by dividing the volume of drainage system materials by 20
cubic yards, with the result rounded up to the nearest whole number.

2.G

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Cost to Remove and Load Drainage System Materials: This value is calculated automatically by adding
the labor and equipment cost, the cost of containers, and the cost of mobilization and demobilization.

10

11

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10W. Crew B-10W consists of
one medium equipment operator, one-half building laborer and one 105-horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 3000. Activity
described is excavating sand and gravel using a 105-horsepower dozer and hauling the sand and gravel 50 ft.
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Removal of Clay Component of Bottom Composite Liner

If the liner system is equipped with a bottom clay component, the cost of removing and loading the clay liner must be
included. The charges for this activity include the labor and equipment cost for excavating and loading the clay liner
with a backhoe and the cost of debris box containers to contain the excavated material.
3.A

Volume of Clay Component of Bottom Composite Liner: This information is transferred automatically
from the inventory worksheet. Manual entry is not required. The user can replace this value with one that is
more appropriate by selecting Enter.

3.B

Labor and Equipment Cost per work hour:12 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.C

Work Rate Required to Remove one cubic yard of Clay Liner:13 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

3.D

Number of Hours Required to Remove Clay Component of Bottom Composite Liner: This value is
calculated automatically by multiplying the volume of the containment system by the work rate.

3.E

Subtotal of Labor and Equipment Cost to Remove Clay Component of Bottom Composite Liner: This
value is calculated automatically by multiplying the labor and equipment cost per work hour by the number
of hours required to remove and load the clay liner.

3.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the clay liner
material is calculated automatically by dividing the volume of the clay liner by 20 cubic yards, with the result
rounded up to the nearest whole number.

3.G

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

3.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

3.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

12

13

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 669, crew B-12D. Crew B-12D consists of
one crane operator, one laborer, and one 3.5-cubic yard hydraulic excavator. See Appendix B of the user manual for details of
the PPE calculation. A sixty percent markup is added to the cost of excavation because stiff clay is being removed. If State
Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the
Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pages 560 to 561, item nos. 31 23 1642 0300 and
31 23 1642 4100. Activity described is excavating piled material using a 3-cubic yard capacity hydraulic crawler-mounted
backhoe. A sixty percent markup is added to the labor and equipment costs because stiff clay is being removed. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
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Cost to Remove and Load Clay Component of Bottom Composite Liner: This value is calculated
automatically by adding the labor and equipment cost, the cost of containers, and the cost of mobilization
and demobilization.
Total Cost of Removal of Containment System Components: This value is calculated automatically by
adding the costs of removing and loading the geomembrane liner(s), the drainage system materials, and the
clay component of bottom composite liner.

SI-7

Demolition and Removal of Concrete Structures Worksheet

1.

Demolition of Concrete Structures

If the unit is equipped with a concrete floor and any other concrete structures, such as catch basins, the cost of
demolishing those concrete structures must be included. The charge for this activity includes the labor and
equipment cost for demolishing six-inch-thick concrete.
1.A

Area of Structures: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:14 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.C

Work Rate Required to Demolish One Square Foot:15 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Demolish the Structure: This value is calculated automatically by
multiplying the area of the concrete structures by the work rate.

1.E

Cost to Demolish Concrete Structures: This value is calculated automatically by multiplying the labor
and equipment cost by the number of hours to demolish concrete structures.

2.

Removal and Loading of Concrete Structures

In addition to demolition costs, the cost of removing and loading the demolished concrete structures must be
included. The charges for this activity include the labor and equipment cost for removing and loading demolished
concrete with heavy equipment and the cost of debris box containers for containing concrete rubble.

14

15

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman (outside), four building laborers, one light equipment operator, one air compressor (250 cubic
feet per minute), two air tools and accessories, and two 50-foot air hoses (1.5-inch diameter). Refer to Appendix B of the
users manual for details of the PPE calculation. If State Facility was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six-inch-thick concrete, with no reinforcing.
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2.A

Volume of Concrete Structures: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

2.B

Labor and Equipment Cost per work hour:16 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.C

Work Rate Required to Demolish One Cubic Yard:17 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove the Structures: This value is calculated automatically by
multiplying the volume of the concrete structures by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load Concrete Structures: This value is
calculated automatically by multiplying the labor and equipment cost per work hour by the number of hours
required to remove and load the concrete structures.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
demolished concrete structures is calculated automatically by dividing the volume of concrete structures by
20 cubic yards, with the result rounded up to the nearest whole number.

2.G

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load Concrete Structures: This value is calculated automatically by adding the
labor and equipment cost, the cost of debris box containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Concrete Structures: This value is calculated automatically by
adding the cost of demolishing concrete structures and the cost of removing and loading concrete
structures.

16

17

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two building laborers, one light equipment operator, one truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine, includes chute loading and trucking (2-mile haul).
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Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:18 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate to Remove One Cubic Yard of Soil:19 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:6 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

18

19

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 561, item no. 31 23 1646 2020. Activity
described is using an 80-horsepower bulldozer to excavate and haul common earth 50 ft.
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Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

2.

Cost of Certification of Closure per unit:20 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

20

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
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WASTE PILES
At closure, the owner or operator must remove all hazardous waste and residues of hazardous waste from the waste
pile. Remaining liners, bases, and soils containing or contaminated with hazardous waste or residues of hazardous
waste must be decontaminated or removed. If the owner or operator closes the unit with waste in place, the owner or
operator is subject to requirements for closure and post-closure care for landfills.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the following routine closure activities:






Removal of wastes and residues from the unit
Sampling and analysis of components of the containment system
Transportation of the wastes and residues removed from the unit
Treatment and disposal of the wastes and residues removed from the unit
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct such additional activities as:





Removal of components of the containment system, such as liners, the leachate collection and removal
system, and the leak detection system
Demolition and removal of contaminated concrete structures
Removal of contaminated soil
Backfilling with clean soils

If the owner or operator closes the container storage area with waste in place, the owner or operator is subject to
requirements governing closure and post-closure care of landfills.
For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
WP-1

Waste Pile Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the waste pile being evaluated do not conform to the format of the
inventory worksheet, alternative methods should be used to make an accurate determination of the maximum
permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the volume of all
contaminated structures and soil to be removed. Depending on the activities being conducted, it may not be
necessary to complete every section of the inventory worksheet.
1.

Maximum Permitted Capacity

Enter the maximum permitted capacity of waste in the unit to determine the cost of transportation, treatment, and
disposal.
1.A

Volume of Waste: Enter the maximum volume of waste in cubic yards.
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Surface Area of Geomembrane Liner(s)

Calculate the surface area of all geomembrane liner(s) to estimate the costs of removal. Removal of geomembrane
liner(s) is an additional activity that might be conducted if the liners are contaminated of if the owner or operator
elects to remove the liners. The system assumes a rectangular area; if the area is not rectangular, the use can enter
a length and width to obtain the appropriate area.
2.A

Length: Enter the length of the liner system in feet. If the unit is equipped with more than one liner, sum
the lengths of all liners.

2.B

Width: Enter the width of the liner system in feet. If the unit is equipped with more than one liner, sum the
widths of all liners.

2.C

Area of Geomembrane Liner(s): This value is calculated automatically by multiplying the length of the
liners by the width of the liners.

3.

Volume of Drainage System Materials

Calculate the volume of materials constituting all the drainage layers of the leachate collection and leak detection
system to estimate the costs of removal. Removal of drainage system materials is an additional activity that might be
conducted if the materials are contaminated of if the owner or operator elects to remove the materials.
3.A

Length: Enter the length of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the lengths of all layers.

3.B

Width: Enter the width of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the widths of all layers.

3.C

Thickness: Enter the thickness of the drainage system in feet. If the unit is equipped with more than one
layer of drainage system materials, sum the thicknesses of all layers.

3.D

Volume of Drainage System Materials: This value is calculated automatically by multiplying the length,
width, and thickness of the drainage system.

3.E

Volume of Layers in cubic yards: This value is calculated automatically by dividing the volume of
drainage system materials by 27 to convert the value from cubic feet to cubic yards.

4.

Volume of Clay Component of Bottom Composite Liner

Calculate the volume of the clay component of the bottom composite liner to estimate the cost of its removal.
Removal of the clay component of bottom composite liner is an additional activity that might be conducted if the clay
component is contaminated or if the owner or operator elects to remove the clay component. The system assumes a
rectangular area; if the area is not rectangular, the user can enter a length and width to obtain the desired area.
4.A

Length: Enter the length of the clay liner in feet.

4.B

Width: Enter the width of the clay liner in feet.

4.C

Thickness: Enter the thickness of the clay liner in feet.
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4.D

Volume of Clay Component of Bottom Composite Liner: This value is calculated automatically by
multiplying the length by the width by the thickness of the clay liner.

4.E

Volume of Clay Component in cubic yards: This value is calculated automatically by dividing the volume
of the clay liner by 27 to convert the value from cubic feet to cubic yards.

5.

Surface Area of Other Structures

Calculate the surface area of the structures that will be decontaminated or demolished, for example, concrete pads,
catch basins or other structures. Demolition of other structures is an additional activity that might be conducted if the
structures cannot be decontaminated effectively or if the owner or operator elects to demolish the structures.
5.A

Surface Area of Other Structures: Enter the surface area in square feet of any structures not previously
identified.

5.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.

6.

Volume of Other Structures

Calculate the volume of other materials constituting the other structures to be removed. Removal of other structures
is an additional activity that might be conducted if the structures cannot be decontaminated effectively. This volume
will be used for calculating costs of transportation, treatment, and disposal of hazardous wastes and for calculating
costs of backfilling.
6.A

Volume of Other Structures: Enter the volume in cubic yards of additional structures.

7.

Volume of Leachate

Estimate the volume of leachate to be removed from sumps or collection basins at the time of closure. Removal of
leachate is an additional activity that might be conducted if leachate is present or if removal of leachate is indicated in
the closure plan.
7.A

Volume of Leachate: Enter the volume in gallons of leachate to be removed from sumps or collection
basins, if applicable.

8.

Volume of Contaminated Soil to be Removed

After the extent of contamination has been established by sampling and analysis, calculate the volume of
contaminated soil to be removed under and around the unit. Removal of contaminated soil is an additional activity
that might be conducted if contaminated soil is identified or if removal of contaminated soil is indicated in the closure
plan.
8.A

Length: Enter the length of the area of contaminated soil to be removed.

8.B

Width: Enter the width of the area of contaminated soil to be removed.

8.C

Depth: Enter the depth of the area of contaminated soil to be removed.

8.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.
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8.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

WP-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
WP-3

Removal of Waste Worksheet

This worksheet estimates the cost of removing piles of solid waste and includes charges for labor and equipment to
excavate the waste inventory and charges for debris boxes used to contain the material. The information below
provides additional help in completing each of the entries on the worksheet.
1.

Maximum Volume of Waste to be Removed: This information is transferred automatically from the
inventory worksheet. Manual entry is not required. The user can replace this value with one that is more
appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:1 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove One Cubic Yard:2 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1

2

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 669, crew B-12E. Crew B-12E consists of
crane operator, one laborer, and one 0.5-cubic yard hydraulic excavator. See Appendix B of the users manual for details of the
PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 560, item no. 31 23 1642 0310. Activity
described is excavating piles of common earth using a 0.5-cubic yard capacity wheel-mounted hydraulic backhoe.
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4.

Number of Hours Required to Remove Waste: This value is calculated automatically by multiplying the
volume of waste by the work rate.

5.

Subtotal of Labor and Equipment Cost to Remove Waste: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to remove the
waste.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the waste is
calculated automatically by dividing the volume of waste by 20 cubic yards and rounding the result up to the
nearest whole number.

7.

Cost of One Debris Box Container:3 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Waste: This value is calculated automatically by adding the cost of removal of
the waste, the cost of containers, and the cost of mobilization and demobilization.

WP-4

Removal of Containment System Components Worksheet

1.

Removal and Loading of Geomembrane Liner(s)

If the geomembrane liner(s) are to be removed, the cost of removing and loading them, if appropriate, must be
included. The charges for this activity include the labor and equipment cost for removing and loading the liner, and
the cost of drums to contain the cut-up liner material.
1.A

3

4

Area of All Geomembrane Liner(s): This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 29, item no. 02 41 1923 0725. Cost is the
weekly rental rate for a 20-cubic yard-capacity (8-ton) dumpster. If State Cot factor chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator; paver or roller; a 6-cubic yard scraper towed by a tractor; and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
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1.B

Labor and Equipment Cost per Work Hour:5 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Remove and Load One Square Foot:6 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Remove Geomembrane Liner(s): This value is calculated automatically
by multiplying the area of the geomembrane liner(s) by the work rate.

1.E

Subtotal of Labor and Equipment Cost: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to remove and load the geomembrane
liner(s).

1.F

Number of Drums: The number of drums needed to contain the geomembrane liner(s) is calculated
automatically by dividing the area of the geomembrane liner(s) by 108 square feet per drum with the result
rounded up to the nearest whole number.

1.G

Cost of One Drum:7 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults

1.H

Cost of Drums: This value is calculated automatically by multiplying the total number of drums required by
the cost of one drum.

1.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.J

Cost to Remove Geomembrane Liner(s): This value is calculated automatically by adding the labor and
equipment cost, the cost of drums, and the cost of mobilization and demobilization.

5

6

7

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew B-6, and page
606, item 01 54 3340 2020. The labor and equipment requirements for removing a geomembrane liner are assumed to be as
follows: two building laborers and one light equipment operator (crew B-6) and one forklift rental (item 01 54 3340 2020).
The hourly equipment rate for the forklift assumes an 8-hour work day. For protection levels C and B, see Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
Assume that the geomembrane liner will be cut into 6-foot by 6-foot sections and that six of that size can be removed in a day.
The crew rate per hour is calculated by dividing the number of hours per day by the quantity removed per day, as follows: 8
hours per day/(6 sections per day X 36 ft2 per section) = 0.37 crew hour/ft2. The crew hour/ft2/3 work hrs/crew hr = 0.012
work hour/ft2.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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Removal and Loading of Drainage System Materials

If drainage system materials are to be removed, the cost of removing and loading the materials must be included.
The charges for this activity include the labor and equipment cost for excavating and loading sand or gravel and the
cost of debris box containers to contain the excavated materials.
2.A

Volume of Leachate Collection and Removal and Leak Detection Systems: This information is
transferred automatically from the inventory worksheet. Manual entry is not required. The user can replace
this value with one that is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:8 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate Required to Remove and Load One Cubic Yard of Drainage System Materials:9 This
information is obtained from the cost reference database. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove Leachate Collection and Leak Detection Systems: This value
is calculated automatically by multiplying the volume of leachate by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove Leachate Collection and Leak Detection Systems:
This value is calculated automatically by multiplying the labor and equipment cost per work hour by the
number of hours required to remove and load drainage system materials.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain drainage
system materials is calculated automatically by dividing the volume of drainage system materials by 20
cubic yards, with the result rounded up to the nearest whole number.

2.G

Cost of One Debris Box Container:3 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove Drainage System Materials: This value is calculated automatically by adding the labor
and equipment cost, the cost of containers, and the cost of mobilization and demobilization.

8

9

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10W. Crew B-10W consists of
one medium equipment operator, one-half building laborer and one-105 horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Facility is chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 3000. Activity
described is excavating sand and gravel using a 105-horsepower bulldozer and hauling the sand and gravel 50 ft.

Waste Piles

A-46

CostPro User Manual

3.

Appendix A - CostPro Help System

Removal of Clay Component of Bottom Composite Liner

If the liner system is equipped with a bottom clay component, the cost of removing and loading the clay liner must be
included. The charges for this activity include the labor and equipment cost for excavating and loading the clay liner
with a backhoe and the cost of debris box containers to contain the excavated material.
3.A

Volume of Clay Component of Bottom Composite Liner: This information is transferred automatically
from the inventory worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

3.B

Labor and Equipment Cost per Work Hour:10 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

3.C

Work Rate Required to Remove One Cubic Yard:11 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.D

Number of Hours Required to Remove Clay Component of the Bottom Composite Liner: This value is
calculated automatically by multiplying the volume of the clay component of the bottom composite liner by
the work rate.

3.E

Subtotal of Labor and Equipment Cost: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to remove and load the clay liner.

3.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the clay liner
material is calculated automatically by dividing the volume of the clay liner by 20 cubic yards, with the result
rounded up to the nearest whole number.

3.G

Cost of One Debris Box Container:3 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

3.H

Cost of Debris Box Containers: This value is calculated automatically by m multiplying the total number
of debris boxes required by the cost of one debris box.

3.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

3.J

Cost to Remove and Load Clay Component of Bottom Composite Liner: This value is calculated
automatically by adding the labor and equipment cost, the cost of containers, and the cost of mobilization
and demobilization.

10

11

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 669, crew B-12D. Crew B-12D consists of
one crane operator, one laborer, and one 3.5-cubic yard hydraulic excavator. See Appendix B of the user manual for details of
the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books. A sixty percent markup is added to the cost of excavation because stiff clay
is being removed.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pages 560 to 561, item nos. 31 23 1642 0300 and
31 23 1642 4100. Activity described is excavating piled material using a 3-cubic yard capacity hydraulic crawler-mounted
backhoe. A sixty percent markup is added to the labor and equipment costs because stiff clay is being removed.
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Total Cost of Removal of Containment System Components: This value is calculated automatically by
adding the costs of removing and loading the geomembrane liner(s), the drainage system materials, and the
clay component of bottom composite liner.
WP-5

Demolition and Removal of Concrete Structures Worksheet

1.

Demolition of Concrete Structures

If the unit is equipped with a concrete floor and any other concrete structures, such as catch basins, the cost of
demolishing those concrete structures must be included. The charge for this activity includes the labor and
equipment cost for demolishing six-inch-thick concrete.
1.A

Area of Structures: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost:12 When the appropriate level of PPE is selected, the labor and equipment
cost per work hour is chosen automatically. The default PPE level is Protection Level D. Labor and
equipment cost information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Demolish One Square Foot:13 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Demolish Structures: This value is calculated automatically by multiplying
the area of the concrete structures by the work rate.

1.E

Cost to Demolish the Concrete Structures: This value is calculated automatically by multiplying the labor
and equipment cost by the number of hours to demolish concrete structures.

2.

Removal and Loading of Concrete Structures

In addition to demolition costs, the cost of removing and loading the demolished concrete structures must be
included. The charges for this activity include the labor and equipment cost for removing and loading demolished
concrete with heavy equipment and the cost of debris box containers for containing concrete rubble.
2.A

12

13

Volume of Concrete Structures: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman (outside), four building laborers, one light equipment operator, one air compressor (250 cubic
feet per minute), two air tools and accessories, and two 50-foot air hoses (1.5-inch diameter). Refer to Appendix B of the
users manual for details of the PPE calculation. If State Facility is chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six-inch-thick concrete, with no reinforcing.
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2.B

Labor and Equipment Cost per Work Hour:14 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate Required to Demolish one cubic yard:15 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove and Load Structures: This value is calculated automatically by
multiplying the volume of the concrete structures by the work rate.

2.E

Subtotal of Labor and Equipment Cost: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to remove and load the concrete
structures.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
demolished concrete structures is calculated automatically by dividing the volume of concrete structures by
20 cubic yards, with the result rounded up to the nearest whole number.

2.G

Cost of One Debris Box Container:3 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load Concrete Structures: This value is calculated automatically by adding the
labor and equipment cost, the cost of debris box containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Concrete Structures: This value is calculated automatically by
adding the cost of demolishing concrete structures and the cost of removing and loading concrete
structures.

WP-6

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.

14

15

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two building laborers, one light equipment operator, one truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine, includes chute loading and trucking (2-mile haul).
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1.

Volume of Contaminated Soil to Be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:16 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:17 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One Debris Box Container:3 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:4 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

WP-7

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.
16

17

Number of Units Requiring Certification of Closure: Enter the number of units being closed.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is using an 80-horsepower bulldozer to excavate and haul common earth 50 ft.
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Cost of Certification of Closure per unit:18 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

18

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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LAND TREATMENT UNITS
During closure, the owner or operator of a hazardous waste land treatment unit must continue operations necessary
to maximize degradation, transformation, or immobilization of hazardous substances within the treatment zone. The
owner or operator also must maintain runon and runoff controls and management systems, control dispersal of
wastes by the wind, comply with restrictions related to food-chain crops, continue monitoring of the unsaturated zone,
and establish a vegetative cover on the portions of the unit that are being closed. Monitoring of soil-pore liquid may
be terminated 90 days after the last application of waste. Therefore, monitoring of soil-pore liquid might not be
necessary during closure or the post-closure care period.
An owner or operator of a hazardous waste land treatment unit is subject to requirements for post-closure care. The
requirements are essentially the same as those for closure. An owner or operator of a permitted land treatment unit
might not be subject to the requirements for establishing a vegetative cover or providing post-closure care, if the
owner or operator demonstrates to the satisfaction of the regulatory agency that the concentrations of hazardous
substances in the soil of the treatment zone and under the treatment zone do not exceed the background values for
those substances by an amount that is statistically significant. Similarly, the owner or operator might not be subject
to requirements for groundwater monitoring.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the following closure activities:






Sampling and analysis activities for monitoring of the unsaturated zone (soil-pore liquid, subsurface soils,
and soil cores) and monitoring of the ground water
Establishment of a vegetative cover, if required
Monitoring wells installation, if required
Certification of closure
Post-closure care of the land treatment unit

For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
LT-1

Land Treatment Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the land treatment unit being evaluated do not conform to the
format of the inventory worksheet, alternative methods should be used to make an accurate determination of the area
of the unit.
1.

Area of Land Treatment Unit

Calculate the area of the land treatment unit.
1.A

Length: Enter the length of the land treatment unit in feet.

1.B

Width: Enter the width of the land treatment unit in feet.

1.C

Area of Land Treatment Unit: This value is calculated automatically by multiplying the length of the unit by
the width of the unit.
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Volume of Contaminated Runoff

Estimate the volume of contaminated runoff to be removed at the time of closure. Removal of runoff is an additional
activity that might be conducted if runoff is present or if removal of runoff is indicated in the facility's closure plan.
2.A

Volume of Contaminated Runoff: Enter the volume in gallons of contaminated runoff.

LT-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
LT-3

Establishment of Vegetative Cover Worksheet

1.

Soil Preparation

For installation of the vegetative cover, the cost of preparation of the topsoil before seeding typically is included. The
charge for this activity includes the labor and equipment cost for raking topsoil.
1.A

Area of Land Treatment Unit: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

1.B

Area of Land Treatment Unit in thousand square feet (MSF): This value is calculated automatically by
dividing the area of the land treatment unit by 1,000 to convert the value from square feet to thousand
square feet (MSF).

1.C

Labor and Equipment Cost by Work Hour:1 When the appropriate level of PPE is selected, the labor and
equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D. Labor

1

Cost derived from R.S. Means Company, Inc., Means Building and Construction Cost Data, 2009, page 665, crew B-6. Crew
B-6 consists of two building laborers, one light equipment operator, and one 48-horsepower backhoe loader. Refer to
Appendix B of the user manual for details of the PPE calculation.
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and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.
1.D

Work Rate Required to Prepare One MSF of Soil:2 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.E

Number of Hours Required to Prepare Soil: This value is calculated automatically by multiplying the area
of the land treatment unit in MSF by the work rate.

1.F

Subtotal of Labor and Equipment Costs to Prepare Soil: This value is calculated automatically by
multiplying the labor and equipment cost per hour by the number of hours required to prepare the soil.

1.G

Cost of Mobilization and Demobilization:3 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.H

Cost to Prepare Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to prepare soil and adding the cost of mobilization and
demobilization.

2.

Seeding, Fertilizing, and Mulching

Establishment of the vegetative cover includes seeding the topsoil, fertilizing, and mulching. The charge for this
activity includes the labor and equipment cost for seeding, using a hydro- or air seeder, including mulch and fertilizer.
2.A

Labor and Equipment Cost:4 When the appropriate PPE is selected, the labor and equipment cost per
work hour is chosen automatically. The default PPE level is Protection Level D. Labor and equipment cost
information is obtained from the cost reference database. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

2.B

Work Rate to Seed, Fertilize, and Mulch One MSF:5 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2

3

4

5

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 364, item no. 32 91 1323 0100. Cost
includes soil preparation, raking of topsoil, site material, and harley rock raking under ideal conditions with a 48-horsepower
backhoe loader. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor; and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 638, crew B-81. Crew B-81 consists of
one laborer, one medium equipment operator, one heavy truck driver, one hydromulcher, and one 220-horsepower tractor
truck. See Appendix B of the users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 367, item no. 32 92 1914 5400. Activity
described is seeding with a utility seed mix (7#/MSF) using hydro- or air-seeding equipment, including mulch and fertilizer.
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2.C

Number of Hours Required to Seed, Fertilize, and Mulch: This value is calculated automatically by
multiplying the area of the land treatment unit in MSF by the work rate.

2.D

Subtotal of Labor and Equipment Cost to Seed, Fertilize, and Mulch: This value is calculated
automatically by multiplying the labor and equipment cost per hour by the number of hours required to seed,
fertilize, and mulch.

2.E

Cost of Mobilization and Demobilization:3 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Seed, Fertilize, and Mulch: This value is calculated automatically by multiplying the labor and
equipment cost per work hour by the number of hours required to seed, fertilize, and mulch and adding the
cost of mobilization and demobilization.
Total Cost of Establishment of Vegetative Cover: This value is calculated automatically by adding the
costs of preparing soil and seeding, fertilizing, and mulching.

LT-4

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units: Enter the number of units being closed.

2.

Cost of Certification of Closure per unit:6 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

LT-5

Post-Closure Care of Land Treatment Units Worksheet

During post-closure care, the owner or operator must continue the maintenance and monitoring conducted during
closure. Therefore, the post-closure care costs will be the same as those incurred for closure but will cover the
specified post-closure care period. Examples of such costs include sampling and analysis of various media and
certification of post-closure care. In addition to the items included on this worksheet, the worksheets for post-closure
care may be used to calculate other post-closure care costs, as appropriate.

6

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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Soil-Pore Liquid Sampling and Analysis

Monitoring of soil-pore liquid may be terminated 90 days after the last application of waste. Therefore, the cost of
sampling and analysis of soil-pore liquid is based on the number of sampling events conducted during the 90-day
period.
1.A

Cost per Event of Sampling and Analysis of Soil-Pore Liquid: This information is transferred
automatically from the appropriate sampling and analysis worksheet (SA-10). Manual entry is not required.
The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Number of Events During First 90 Days of Post-Closure Care Period: Enter the number of sampling
events to be conducted during the first 90 days of the post-closure care period.

1.C

Cost to Conduct Sampling and Analysis of Soil-Pore Liquid During First 90 Days of Post-Closure
Care Period: This value is calculated automatically by multiplying the cost per sampling event by the
number of events to be conducted.

2.

Boring and Subsurface Soil Sampling and Analysis

2.A

Cost per Event of Sampling and Analysis of Subsurface Soil: This information is transferred
automatically from the appropriate sampling and analysis worksheet (SA-3 and/or SA-4). Manual entry is
not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.B

Number of Sampling Events per Year: Enter the number of sampling events for each year during the
post-closure care period.

2.C

Cost per Year of Sampling and Analysis of Subsurface Soil Core: This value is calculated
automatically by multiplying the cost per sampling event by the number of events to be conducted.

2.D

Number of Years in Post-Closure Care Period: If not otherwise specified, assume 30 years.

2.E

Cost to Conduct Sampling and Analysis of Subsurface Soil During the Post-Closure Care Period:
This value is calculated automatically by multiplying the cost per year of sampling and analysis by the
number of years in the post-closure care period.

3.

Groundwater Sampling and Analysis

3.A

Cost per Year of Sampling and Analysis of Groundwater: This information is transferred automatically
from the appropriate sampling and analysis worksheet (SA-9). Manual entry is not required. The user can
replace this value with one that is more appropriate by selecting Enter.

3.B

Number of Years in Post-Closure Care Period: If not otherwise specified, assume 30 years.

3.C

Cost to Conduct Sampling and Analysis of Groundwater During Post-Closure Care Period: This
value is calculated automatically by multiplying the cost per year of sampling and analysis by the number of
years in the post-closure care period.
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4.

Removal of Runoff

4.A

Volume of Contaminated Runoff to Be Removed per Removal Event: Enter the volume of
contaminated runoff in gallons to be removed from the unit during each removal event.

4.B

Number of Removal Events per Year: Enter the number of removal events per year to be conducted
during the post-closure care period.

4.C

Volume of Runoff to Be Removed per Year: This value is calculated automatically by multiplying the
volume of contaminated runoff to be removed per event by the number of events per year.

4.D

Cost to Treat Contaminated Runoff per gallon:7 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate.

4.E

Cost to Remove Contaminated Runoff per Year: This value is calculated automatically by multiplying the
volume of runoff to be removed per year by the cost to treat runoff per gallon.

4.F

Cost to Remove Contaminated Runoff per Year: This value is calculated by multiplying the cost per
gallon by the number of gallons per year.

4.G

Number of Years in Post-Closure Care Period: Enter the number of years in the post-closure care
period. It typically is assumed that the post-closure care period will extend for 30 years, unless otherwise
specified in the closure plan.

4.H

Cost to Remove Contaminated Runoff During the Post-Closure Care Period: This value is calculated
automatically by multiplying the cost per year to remove contaminated runoff by the number of years in the
post-closure care period.

5.

Certification of Completion of Post-Closure Care

5.A

Number of Units: Enter the number of units that require certification of completion of post-closure care.

5.B

Cost of Certification of Completion of Post-Closure Care per Unit:8 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate.

5.C

Cost to Certify Completion of Post-Closure Care: This value is calculated automatically by multiplying
the number of units that require certification by the cost per unit for certification.

7

8

Cost for removal of one gallon of decontamination fluid is based on 1998 price quotes from several commercial hazardous
waste management companies. The cost includes transport, treatment, and disposal of bulk, water-based, hazardous liquids by
a third-party contractor. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted
using the index guide found in the Means Cost Data Books.
Assumes performance of the following tasks by an independent qualified soil scientist at $45.65/hr: 1) 8 hrs to review postclosure care plan, 2) 40 hrs to review documentation at the end of the post-closure care period of post-closure monitoring
activities, 3) 16 hrs to conduct a final post-closure inspection, and 4) 16 hrs to prepare a certification of post-closure report [(8
hrs + 40 hrs + 16 hrs + 16 hrs) hrs x $45.65/hr = $3649.60]. The estimate also includes 20 clerical hours at a rate of $24.35
per hour (20 hrs x $24.35/hr = $487.00). The total cost is: $3649.60 + $487.00 = $4136.60. If State Cost Factor was chosen
in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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6.

Other Costs of Post-Closure Care

6.A

Other Costs of Post-Closure Care: Enter any additional costs associated with post-closure care of this
unit.
Total Cost of Post-Closure Care for Land Treatment Units: This value is calculated automatically by
adding the costs of sampling and analysis of soil-pore liquid, soil core, and groundwater samples, removal
of runoff, certification of post-closure care, and any other post-closure care costs.
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LANDFILLS
At closure, the owner or operator must cover the landfill or landfill cell with a final cover. In addition, the owner and
operator must comply with requirements for post-closure care of landfills throughout the post-closure care period,
including maintenance and monitoring of the cover, leachate removal and collection system, groundwater and gas
monitoring systems.
To meet the regulatory requirements for closure and post-closure care, approved closure and post-closure care plans
prepared by an owner or operator generally will include the following routine activities:










Installation of undifferentiated fill
Installation of clay layer
Installation of geomembrane
Installation of drainage layer
Installation of earthen layer
Installation of topsoil
Installation of vegetative cover
Preparation of a survey plat
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct additional activities, including:










Installation of an asphalt cover (rather than a vegetative cover)
Installation of a colloid clay layer (to fulfill requirements for a clay liner for the final cover, if applicable)
Installation of a methane gas collection system
Installation of methane gas flares and support equipment
Installation of storm water control
Decontamination of heavy equipment (if equipment comes in direct contact with waste) and any other
contaminated materials or structures
Sampling and analysis to verify decontamination
Installation of monitoring wells
Transportation of waste materials to an off-site treatment and/or disposal facility

For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
LF-1

Landfill Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the landfill being evaluated do not conform to the format of the
inventory worksheet, alternative methods should be used to make an accurate determination of the area of the landfill
and the volume of materials to be used to construct the final cover. Depending on the activities being conducted, it
may not be necessary to complete every section of the inventory worksheet.
1.

Area of Landfill

Calculate the area of the landfill to determine the cost of constructing a final cover.
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1.A

Length: Enter the length of the landfill in feet.

1.B

Width: Enter the width of the landfill in feet.

1.C

Area of Landfill: This value is calculated automatically by multiplying the length of the landfill by the width
of the landfill. The system assumes a rectangular area; if the area is not rectangular, the use can enter a
length and width to obtain the desired area.

1.D

Area of Landfill in Square Yards: This value is calculated automatically by dividing the area of the landfill
by 9 to convert the value from square feet to square yards.

1.E

Area of Landfill Requiring Gas Collection Wells: Enter the area, in square feet, of the landfill requiring
gas collection wells.

2.

Volume of Undifferentiated Fill Volume of Undifferentiated Layer

2.A

Thickness of Fill Layer: Enter the thickness of the fill layer in feet.

2.B

Volume of Fill Layer: This value is calculated automatically by multiplying the area of the landfill in square
feet by the thickness of the fill layer.

2.C

Volume of Fill Layer in cubic yards: This value is calculated automatically by dividing the volume of the
fill layer by 27 to convert the value from cubic feet to cubic yards.

3.

Volume of Clay Layer

3.A

Thickness of Clay Layer: Enter the thickness of the clay layer in feet.

3.B

Volume of Clay Layer: This value is calculated automatically by multiplying the area of the landfill in
square feet by the thickness of the clay layer.

3.C

Volume of Clay Layer in Cubic Yards: This value is calculated automatically by dividing the volume of the
clay layer by 27 to convert the value from cubic feet to cubic yards.

4.

Volume of Sand or Gravel

4.A

Thickness of Sand or Gravel Layer: Enter the thickness of the sand or gravel layer in feet.

4.B

Volume of Sand or Gravel Layer: This value is calculated automatically by multiplying the area of the
landfill in square feet by the thickness of the sand or gravel layer.

4.C

Volume of Sand or Gravel Layer in cubic yards: This value is calculated automatically by dividing the
volume of the sand or gravel layer by 27 to convert the value from cubic feet to cubic yards.

5.

Volume of Earthen Layer

5.A

Thickness of Earthen Layer: Enter the thickness of the earthen layer in feet.

5.B

Volume of Earthen Layer: This value is calculated automatically by multiplying the area of the landfill in
square feet by the thickness of the earthen layer.
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5.C

Volume of Earthen Layer in Cubic Yards: This value is calculated automatically by dividing the volume of
the earthen layer by 27 to convert the value from cubic feet to cubic yards.

6.

Volume of Topsoil Layer

6.A

Thickness of Topsoil Layer: Enter the thickness of the topsoil layer in feet.

6.B

Volume of Topsoil Layer: This value is calculated automatically by multiplying the area of the landfill in
square feet by the thickness of the topsoil layer.

6.C

Volume of Topsoil Layer in Cubic Yards: This value is calculated automatically by dividing the volume of
the topsoil layer by 27 to convert the value from cubic feet to cubic yards.

7.

Gas Collection System

7

Mean Depth of Landfill: Enter the average depth in feet of the landfill area requiring a gas collection
system.

8.

Storm Water Control

8.A

Length of Side Slopes Requiring Conveyances: This information is calculated by dividing the total length
of the landfill by 2. The user can replace this value with one that is more appropriate by selecting Enter.

8.B

Total Linear Feet of Grass Ditches to be Constructed: Enter the total linear feet of grass ditches to be
constructed, typically 200 feet per acre.

8.C

Total Linear Feet of Rip Rap Ditches to be Constructed: Enter the total linear feet of rip rap ditches to
be constructed, typically 100 feet per acre.

8.D

Total Linear Feet of Concrete Ditches to be Constructed: Enter the total linear feet of concrete ditches
to be constructed.

8.E

Total Linear Feet of Berms to be Constructed: Enter the total linear feet of berms to be constructed.

LF-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
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Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
LF-3

Installation of Undifferentiated Fill Worksheet

1.

Purchase and Delivery of Undifferentiated Fill

1.A

Volume of Undifferentiated Fill: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Cost of Undifferentiated Fill per Cubic Yard:1 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Subtotal of Cost of Undifferentiated Fill: This value is calculated automatically by multiplying the total
volume of undifferentiated fill required by the cost of undifferentiated fill per cubic yard.

1.D

Cost of Delivery of Undifferentiated Fill per Cubic Yard:2 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.E

Subtotal of Cost to Deliver Undifferentiated Fill: This value is calculated automatically by multiplying the
total volume of undifferentiated fill required by the cost to deliver undifferentiated fill per cubic yard.

1.F

Cost to Purchase and Deliver Undifferentiated Fill: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering undifferentiated fill.

2.

Spreading of Undifferentiated Fill Layer

The cost of spreading the undifferentiated fill also must be determined. The charges for this activity include the labor
and equipment cost for spreading undifferentiated fill, using a dozer or other heavy equipment.
2.A

1

2

3

Labor and Equipment Cost per cubic yard to Spread Undifferentiated Fill:3 When the appropriate level
of PPE is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item no. 31 23 2315 7020. Cost
includes borrowing, loading, and/or spreading topsoil or loam from a stockpile using a 3-cubic yard bucket shovel. If State
Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the
Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 309, item no. 31 23 2320 4025. Cost
described includes hauling material in a 20-cubic yard dump truck, for a 10-mile round trip at 15 mph with a 15-minute wait.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item no. 31 23 2317 0020. Activity
described is spreading dumped material, using a 200-horsepower dozer.
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2.B

Subtotal of Labor and Equipment Cost to Spread Undifferentiated Fill: This value is calculated
automatically by multiplying the labor and equipment cost per cubic yard by the number of cubic yards
required.

2.C

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.D

Cost to Spread Undifferentiated Fill: This value is calculated automatically by adding the labor and
equipment cost to spread undifferentiated fill and the cost of mobilization and demobilization.
Total Cost of Installation of Undifferentiated Fill Layer: This value is calculated automatically by adding
the costs of purchasing, delivering, and spreading undifferentiated fill.

LF-4

Installation of Clay Layer Worksheet

1.

Purchase and Delivery of Clay

1.A

Volume of Clay: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Compaction Factor:5 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Clay Required: This value is calculated automatically by multiplying the volume of
clay required by the compaction factor.

1.D

Total Volume of Clay Required: This value is calculated automatically by adding the volume of clay
required and the volume of clay required as a result of compaction.

1.E

Cost of Clay per cubic yard:6 This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost of Clay: This value is calculated automatically by multiplying the total volume of clay
required by the cost of clay per cubic yard.

4

5

6

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor; and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts
G and H), January 1987, EPA/530-SW-009, Volume III, pg.7-10. Compaction factor provided is 0.4 for off-site clay.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 298, item no. 31 23 2315 6020. Cost
described includes the borrowing, loading, and/or spreading of clay, till, or blasted rock using a 3-cubic yard bucket shovel. If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
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1.G

Cost of Delivery of Clay per Cubic Yard:2 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Clay: This value is calculated automatically by multiplying the total volume of
clay required by the cost to deliver clay per cubic yard.

1.I

Cost to Purchase and Deliver Clay: This value is calculated automatically by adding the subtotal costs of
purchasing and delivering clay.

2.

Spreading and Compacting of Clay Layer

The cost of spreading and compacting the clay also must be determined. The charges for this activity include the
labor and equipment cost for spreading clay, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per Work Hour to Spread Clay:7 When the appropriate level of personal
protective equipment (PPE) is selected, the labor and equipment cost per work hour is chosen
automatically. The default PPE level is Protection Level D. Labor and equipment cost information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

2.B

Work Rate Required to Spread One Cubic Yard of Clay:3 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.C

Number of Hours Required to Spread Clay: This value is calculated automatically by multiplying the total
volume of clay required by the work rate to spread clay.

2.D

Subtotal of Labor and Equipment Cost to Spread Clay: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to spread clay.

2.E

Labor and Equipment Cost Per Hour to Compact Clay:8 When the appropriate level of personal
protective equipment (PPE) is selected, the labor and equipment cost per work hour is chosen
automatically. The default PPE level is Protection Level D. Labor and equipment cost information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

2.F

Work Rate to Compact One Cubic Yard of Clay:9 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

7

8

9

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 666, crew B-10B. Crew B-10B consists
of one medium equipment operator, one-half building laborer, and one 200-horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 666, crew B-10C. Crew B-10C consists
of one medium equipment operator, one-half building laborer, one 200-horsepower bulldozer, and one towed 23-ton vibratory
roller. See Appendix B of the users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 317, item no. 31 23 2323 5040. Activity
described is compaction with a riding vibrating roller, 6-in lifts, and 4 passes.
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2.G

Number of Hours Required to Compact Clay: This value is calculated automatically by multiplying the
total volume of clay required by the work rate to compact clay.

2.H

Subtotal of Labor and Equipment Cost to Compact Clay: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to compact clay.

2.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Spread and Compact Clay: This value is calculated automatically by adding the labor and
equipment cost to spread and compact clay and the cost of mobilization and demobilization.

3.

Testing of Clay Layer

For cost estimation, clay testing should be completed for every 12,000 square feet of area for each lift or six-inch
layer. Assume six lifts are required to construct a compacted two-foot clay layer. During installation of the clay layer,
the properties of the clay being placed must be tested to ensure that the clay layer meets specific engineering
requirements. CostPro assumes that each clay lift must be tested for liquid limits, plasticity index, moisture content,
in-place density, reconstituted permeability, and a gradation analysis. Use of other tests (e.g., nuclear density, sand
cone density) may result in cost savings; if other tests are used, the notes window can document assumptions and
vendors for such tests.
3.A

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

3.B

Maximum Landfill Area per Test:10 This information is obtained from the cost reference database. This
information is based on 12,000 square feet per test. The user can replace this area value with one that is
more appropriate by selecting Override Defaults.

3.C

Number of Tests per Clay Lift: This information is calculated automatically by dividing the area of the
landfill or cover in square feet by the area per test.

3.D

Number of Lifts Required: This information is obtained from the cost reference database. This
information is based, on testing a two-foot clay layer that requires six lifts. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

3.E

Total Number of Tests Required: This information is calculated automatically by multiplying the number of
tests per lift by the number of lifts required.

3.F

Cost per Set of Tests:11 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

10

11

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subpart G and H), January 1987, EPA/530-SW-009, Volume III.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 13, item nos. 01 45 2350 4400, 01 45
2350 4510, 01 45 2350 4600, 01 45 2350 4720, 01 45 2350 4750, 01 45 2350 4850, and 01 45 2350 4950. Various costs
related to Atterberg limits, hydrometer analysis, washed sieve analysis, density and classification of undisturbed sample,
moisture content, and recompacted permeabilities. Proctor compacting, 6-inch modified. Total cost for tests is $685. Note:
This total does not include labor costs for an on-site field technician to collect samples and conduct in-place density tests. If
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Cost to Perform Tests: This information is calculated automatically by multiplying the total number of tests
required by the cost per set of tests.
Total Cost of Installation of Clay Layer: This value is calculated automatically by adding the costs of
purchasing and delivering clay, spreading and compacting clay, and testing the clay layer.

LF-5

Installation of Geomembrane Worksheet

1.

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Cost to Install 40-mil VFPE Liner per square foot:12 This information is obtained from the cost reference
database and includes the cost per square foot of the liner (40-mil very flexible polyethylene [VFPE]),
delivery, and installation. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

3.

Subtotal to Install 40-mil VFPE Liner: This information is calculated automatically by multiplying the area
of the landfill by the cost of the liner per square foot.

4.

Additional Cost for Engineering Controls, Inspection, and Testing (percentage):13 This information is
obtained from the cost reference database and is calculated as 20 percent of the total cost of installing the
liner(s). The user can replace this value with one that is more appropriate by selecting Override Defaults.

5.

Cost of Engineering Controls, Inspection, and Testing: This value is calculated automatically by
multiplying the percentage for engineering controls, inspections, and testing by the subtotal cost to install
the geomembrane.
Total Cost of Installation of Geomembrane: This value is calculated automatically by adding the cost of
installing the geomembrane liner and the cost of establishment of engineering controls, inspection, and
testing.

LF-6

Installation of Drainage Layer Worksheet

1.

Purchase and Delivery of Sand or Gravel

1.A

Volume of Sand or Gravel Required: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Compaction Factor:14 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

12

13
14

State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
Cost for a very flexible polyethylene (VFPE) or linear low density polyethylene (LLDPE) is based on 1998 price quotes from
several commercial landfill cap materials companies. The cost includes installation and materials by a third-party contractor.
Engineering controls, inspection, and testing costs typically average 20 percent of liner installation costs.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts
G and H), January 1987, EPA/530-SW-87-009, Volume III, pg. 7-10. Compaction factor provided is average of compaction
factor for sand, 0.10, and gravel, 0.05. The compaction factor average is calculated as follows: (0.10 + 0.05) / 2 = 0.075.
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1.C

Volume of Additional Sand or Gravel Required: This value is calculated automatically by multiplying the
volume of sand or gravel required by the compaction factor.

1.D

Total Volume of Sand or Gravel Required: This value is calculated automatically by adding the volume of
sand or gravel required and the additional volume of sand or gravel required as a result of compaction, with
the result rounded up to the nearest whole number.

1.E

Cost of Sand or Gravel per cubic yard:15 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost To Purchase Sand or Gravel: This value is calculated automatically by multiplying the
total volume of sand or gravel required by the cost per cubic yard.

1.G

Cost of Delivery of Sand or Gravel per Cubic Yard:2 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Sand or Gravel: This value is calculated automatically by multiplying the total
volume of sand or gravel required by the cost to deliver per cubic yard.

1.I

Cost to Purchase and Deliver Sand or Gravel: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering sand or gravel.

2.

Spreading and Compacting of Sand or Gravel Layer

The cost of spreading and compacting sand or gravel must be calculated. The charges for this activity include the
labor and equipment cost for spreading sand or gravel, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost to Spread Sand or Gravel:16 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Sand or Gravel: This value is calculated
automatically by multiplying the total volume of sand or gravel required by the labor and equipment cost per
cubic yard.

2.C

Labor and Equipment Cost per cubic yard to Compact Sand or Gravel:17 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

15

16

17

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 298, item no. 31 23 2315 5020. Cost
includes the borrowing, loading, and/or spreading of select granular fill using a 3-cubic yard bucket shovel. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item no. 31 23 2317 0020. Activity
described is spreading dumped material, using a 200-horsepower dozer.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 317, item no. 31 23 2323 5000. Cost
includes compaction, with a riding vibrating roller, 6-in lifts, and 2 passes. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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2.D

Subtotal of Labor and Equipment Cost to Compact Sand or Gravel: This value is calculated
automatically by multiplying the total volume of sand or gravel required by the labor and equipment cost per
cubic yard.

2.E

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Sand or Gravel Layer: This value is calculated automatically by adding the
labor and equipment cost to spread and compact sand or gravel and the cost of mobilization and
demobilization.

3.

Purchase, Delivery, and Installation of Geotextile Filter Fabric

If specified in the owner's or operator's closure plan, the cost of installing other drainage materials, such as geotextile
filter fabric, may be included. The charges for this activity include the labor, equipment, and materials necessary for
installing geotextile filter fabric in a trench.
3.A

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

3.B

Cost of Geotextile Filter Fabric per square yard:18 This information is obtained from the cost reference
database and includes the cost of delivery and installation of geotextile filter fabric per square yard. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

3.C

Cost to Purchase, Deliver, and Install Geotextile Filter Fabric: This value is calculated automatically by
multiplying the area of the landfill by the cost to purchase, delivery, and install geotextile filter fabric per
square yard.

4.

Purchase and Installation of Drainage Piping

If specified in the owner's or operator's closure plan, the cost of installing other drainage materials, such as drainage
piping around the perimeter of the landfill, may be included. The charges for this activity include the labor, equipment
and materials necessary for installing six-inch-diameter perforated plastic piping.
4.A

Length of Landfill: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

4.B

Width of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

4.C

Length of Drainage Pipe Needed: This value is calculated automatically by adding the length and width of
the landfill and multiplying by two to obtain the perimeter of the landfill in feet.

18

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 462, item no. 33 46 2610 0180. Cost
includes installing geotextile drainage fabric in a trench, ply-bonded to 3-dimension nylon mat 0.4-inch thick, under adverse
conditions. This cost includes the cost of materials and two common laborers. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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4.D

Cost per foot to Purchase and Install Drainage Pipe:19 This information is obtained from the cost
reference database and includes the cost of purchase and installation of six-inch, perforated plastic pipe per
foot. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.E

Cost to Purchase and Install Drainage Piping: This value is calculated automatically by multiplying the
length of drainage piping needed by the cost of piping per foot.
Total Cost of Installation of Drainage Layer: This value is calculated automatically by adding the costs of
purchasing and delivering sand or gravel, spreading and compacting sand or gravel, purchasing and
installing geotextile filter fabric, and purchasing and installing drainage piping.

LF-7

Installation of Earthen Layer Worksheet

1.

Purchase and Delivery of Earthen Material

1.A

Volume of Earthen Material Required: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Compaction Factor:20 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Earthen Material Required: This value is calculated automatically by multiplying
the volume of earthen material required by the compaction factor.

1.D

Total Volume of Earthen Material Required: This value is calculated automatically by adding the volume
of earthen material required and the volume of earthen material required as a result of compaction, with the
result rounded up to the nearest whole number.

1.E

Cost of Earthen Material per cubic yard:1 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost to Purchase Earthen Material: This value is calculated automatically by multiplying the
total volume of earthen material required by the cost of earthen material per cubic yard.

1.G

Cost of Delivery of Earthen Material per cubic yard:2 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.H

Subtotal of Cost to Deliver Earthen Material: This value is calculated automatically by multiplying the
total volume of earthen material required by the cost to deliver earthen material per cubic yard.

19

20

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 461, item no. 33 46 1635 0060. Cost
includes installing 6-inch diameter piping, subdrainage, corrugated plastic piping, perforated or plain. This cost includes the
cost of materials and two common laborers. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post Closure Care Plans
(Subparts G and H), January 1987, EPA/530 SW 87 009, Volume III, pg. 7 10. The compaction factor provided (0.25) is for
native soil for slope and fill.
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1.I

Cost to Purchase and Deliver Earthen Material: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering earthen material.

2.

Spreading and Compacting Earthen Material Layer

The cost of spreading and compacting earthen material also must be calculated. The charges for this activity include
the labor and equipment cost for spreading earthen material, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per cubic yard to Spread Earthen Material:3 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Earthen Material: This value is calculated
automatically by multiplying the total volume of earthen material required by the labor and equipment cost
per cubic yard to spread earthen material.

2.C

Labor and Equipment Cost per cubic yard to Compact Earthen Material:17 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.D

Subtotal of Labor and Equipment Cost to Compact Earthen Material: This value is calculated
automatically by multiplying the total volume of earthen material required by the labor and equipment cost
per cubic yard to compact earthen material.

2.E

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Earthen Material: This value is calculated automatically by adding the
labor and equipment cost to spread and compact earthen material and the cost of mobilization and
demobilization.
Total Cost of Installation of Earthen Material: This value is calculated automatically by adding the cost to
purchase and deliver earthen material and the cost to spread and compact earthen material.

LF-8

Installation of Topsoil Worksheet

1.

Purchase and Delivery of Topsoil

1.A

Volume of Topsoil Required: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

1.B

Compaction Factor:20 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Topsoil Required: This value is calculated automatically by multiplying the volume
of topsoil required by the compaction factor.
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1.D

Total Volume of Topsoil Required: This value is calculated automatically by adding the volume of topsoil
required and the volume of topsoil required as a result of compaction, with the result rounded up to the
nearest whole number.

1.E

Cost of Topsoil per cubic yard:1 This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost to Purchase Topsoil: This value is calculated automatically by multiplying the total
volume of topsoil required by the cost of topsoil per cubic yard.

1.G

Cost of Delivery of Topsoil per cubic yard:2 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Topsoil: This value is calculated automatically by multiplying the total volume
of topsoil required by the cost to deliver topsoil per cubic yard.

1.I

Cost to Purchase and Deliver Topsoil: This value is calculated automatically by adding the subtotal costs
of purchasing and delivering topsoil.

2.

Spreading and Compacting Topsoil Layer

The cost of spreading and compacting topsoil also must be calculated. The charges for this activity include the labor
and equipment cost for spreading topsoil, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per cubic yard to Spread Topsoil:3 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Topsoil: This value is calculated automatically by
multiplying the total volume of topsoil required by the labor and equipment cost per cubic yard to spread
topsoil.

2.C

Labor and Equipment Cost per cubic yard to Compact Topsoil:18 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.D

Subtotal of Labor and Equipment Cost to Compact Topsoil: This value is calculated automatically by
multiplying the total volume of topsoil required by the labor and equipment cost per cubic yard to compact
topsoil.

2.E

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Topsoil: This value is calculated automatically by adding the labor and
equipment cost to spread and compact topsoil and the cost of mobilization and demobilization.
Total Cost of Installation of Topsoil: This value is calculated automatically by adding the cost to
purchase and deliver topsoil and the cost to spread and compact topsoil.
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Soil Preparation
For installation of the vegetative cover, a cost for preparation of the topsoil before seeding usually is
included. The charge for this activity includes the labor and equipment cost for raking topsoil.

1.A

Area of Landfill or Cover: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

1.B

Area of Landfill in thousand square feet (MSF): This value is calculated automatically by dividing the
area of the landfill by 1,000 to convert the value from square feet to thousand square feet (MSF).

1.C

Labor and Equipment Cost per MSF:21 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Subtotal of Labor and Equipment Cost to Prepare Soil: This value is calculated automatically by
multiplying the labor and equipment cost per MSF by the area of the landfill.

1.E

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.F

Cost to Prepare Soil: This value is calculated automatically by adding the labor and equipment cost and
the cost of mobilization and demobilization.

2.

Seeding, Fertilizing, and Mulching

Establishment of the vegetative cover includes seeding the topsoil, fertilizing, and mulching. The charge for this
activity includes the labor and equipment cost for seeding, with a hydro- or air seeder, including mulch and fertilizer.
2.A

Labor, Material, and Equipment Cost per MSF:22 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Subtotal of Labor, Material, and Equipment Cost to Seed, Fertilize, and Mulch: This value is calculated
automatically by multiplying the labor, material, and equipment cost to seed, fertilize, and mulch per MSF by
the area of the landfill.

2.C

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

21

22

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 364, item no. 32 91 1323 0100. Cost
includes soil preparation, raking of topsoil, and harley rock raking under ideal conditions with a 48-horsepower backhoe
loader. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide
found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 367, item no 32 92 1914 5400. Cost
includes seeding with a utility seed mix (7#/MSF), by hydro- or air-seeding equipment with mulch and fertilizer. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
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Cost to Seed, Fertilize, and Mulch: This value is calculated automatically by multiplying the area of the
landfill or cover by the labor, material, and equipment cost per MSF to seed, fertilize, and mulch and adding
the cost of mobilization and demobilization.
Total Cost of Establishment of Vegetative Cover: This value is calculated automatically by adding the
costs of preparing soil and of seeding, fertilizing, and mulching.

LF-10

Installation of Colloid Clay Liner Worksheet

As an alternative or additional component of the landfill cover, a colloid clay liner may be specified in the owner's or
operator's closure plan. Costs for installing this liner system should be included, when appropriate.
1.

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Cost of Installing Colloid Clay Liner per square foot:23 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.
Total Cost of Installation of Colloid Clay Liner: This value is calculated automatically by multiplying the
area of the landfill with the cost of installing the colloid clay liner per square foot.

LF-11

Installation of Asphalt Cover Worksheet

As an alternative to establishing a vegetative cover, an asphalt cover may be specified in the owner's or operator's
closure plan. The cost of installing an asphalt cover should be included.
1.

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Cost of Installing Asphaltic Concrete Pavement per square foot:24 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

3.

Subtotal of Cost to Install Asphalt Cover: This value is calculated automatically by multiplying the area
of the landfill by the cost of installing the asphaltic concrete pavement.

4.

Additional Cost for Engineering Controls, Inspection, and Testing (percentage):14 This information is
obtained from the cost reference database and is calculated as 25 percent of liner installation costs. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

23

24

Claymax Corporation. Installation of sodium bentonite colloid liner. Cost includes the cost of the liner, delivery, and
installation per square foot.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 343, item nos. 32 12 1613 0160 and 32
12 1613 0380. Cost includes installation of asphaltic concrete pavement consisting of a 3-inch thick binder course and a 2inch thick wearing course. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted
using the index guide found in the Means Cost Data Books.
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Cost of Engineering Controls, Inspection, and Testing: This value is calculated by multiplying the
subtotal of cost to install the asphalt cover by the percentage for engineering controls, inspection, and
testing.
Total Cost of Installation of Asphalt Cover: This value is calculated automatically by adding the subtotal
cost of installing asphaltic concrete pavement and the cost of establishment of engineering controls,
inspection, and testing.

LF-12

Installation of a Gas Collection System

The cost estimate for installation of gas collection wells includes three main costs: (1) preproject engineering costs,
including the number of gas collection wells to be installed; (2) costs associated with the mobilization and
demobilization of drilling equipment; and (3) costs of drilling each borehole including construction materials and
installation of the wells.
1.

Preproject Engineering

1.A

Area of Landfill Requiring Wells in Square Feet: This information is transferred automatically from the
inventory worksheet. Manual entry is not required. The user can replace this value with one that is more
appropriate by selecting Enter.

1.B

Number of Vertical Gas Collection Wells: This information is calculated automatically by assuming that 1
well will be installed per 1.5 acres of landfill area. The user can replace this value with one that is more
appropriate by selecting Enter.

1.C

Labor and Equipment Cost per well for Initial Determination of Well Placement and Field Stakeout:25
This information is obtained from the cost reference database. The user can replace this value with on that
is more appropriate by selecting Override Defaults.

1.D

Cost to Determine Well Placement and Field Stakeout: This value is calculated automatically by
multiplying the labor and equipment cost per well by the number of well locations required to conduct the
initial determination.

1.E

Development of Drawings:26 The cost for development of well construction drawings is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

1.F

Engineering Recommendations:27 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

25

26

27

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310
0020. The activity includes borings, initial staking of field location and determination of elevations. Assume a cost of
$1,050.00/day at 10 wells/day = $105.00/well. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0100. The activity
includes drawings that show details of borings. Assume only one initial set of drawings per groundwater monitoring system
will be prepared. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0200. The activity
includes a report and recommendations from a professional engineer. Assume only one initial engineering recommendation
report per groundwater monitoring system will be prepared. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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1.G

Cost to Perform Preproject Engineering: This value is automatically calculated by adding the cost to
determine well locations, development of drawings, and engineering recommendation.

2.

Equipment Mobilization and Demobilization

2.

Mobilization and Demobilization of Drilling Rig and Crew:28 This cost is incurred for activities that
require the use of a truck-mounted drill rig. This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Well Installation

3.A

Number of Vertical Gas Collection Wells: This value is automatically transferred from 1.B of Section 1,
Preproject Engineering.

3.B

Mean Vertical Well Depth: This value is calculated automatically by multiplying the depth of the landfill by
0.75, assuming the well length would be 75 percent of the depth of the landfill. The user can replace this
value with one that is more appropriate by selecting Enter.

3.C

Total Vertical Boring Depth: This value is automatically calculated by multiplying the number of vertical
gas collection wells by the mean vertical well depth.

3.D

Labor, Equipment, and Material Cost per foot Associated with Drilling and Installation of Vent Pipe:29
This information is obtained from the cost reference database. The user can replace this value with one that
is more appropriate by selecting Override Defaults.

3.E

Subtotal of Cost to Drill and Install Vent Pipe: This value is automatically calculated by multiplying the
total vertical well depth by the cost per foot associated with drilling and installation of the vent pipe.

3.F

Labor, Equipment, and Material Cost per well Associated with Installation of Well Heads and
Fittings:30 This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

3.G

Subtotal of Cost to Install Well Heads and Fittings: This value is automatically calculated by multiplying
the number of vertical collection well by the cost per well to install well heads and fittings.

28

29

30

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0300. The activity
includes minimum mobilization and demobilization of a boring/exploratory drilling rig and crew. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books. If distance to site is over 100 miles, a $4.91 per mile charge applies for each mile over 100 miles.
Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item numbers 33230202, 33230102, and 33231185, and R.S. Means Company,
Inc., Means Site Work and Landscape Cost Data, 2009, 900-8430. This activity includes bucket auger, 18 inch diameter
borehole, 4-inch PVC well screen, well casing, and gravel pack. The assumption is that two-thirds of the depth of the well will
be the well screen. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, and item numbers 33232104, 33230302, 33270106, 33270116, and 33270404.
Cost include a 3 foot bentonite seal, two 4-inch PVC caps, tee, 90 degree elbow, and an iron body check valve. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
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Cost to Install Gas Collection Wells: This value is automatically calculated by adding the subtotal of
costs to drill and install vent pipes and the subtotal of costs to install well heads and fittings.
Total Cost of Gas Collection System: This value is automatically calculated by adding the cost of
performing preproject engineering, mobilizing and demobilizing equipment, and installing the gas collection
wells.

LF-13

Installation of Flares and Support Equipment

1.

Flare Installation

1.A

Number of Flares: Enter the total number of flares to be installed.

1.B

Labor and Equipment Cost per Flare:31 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Cost to Install Flares: This value is calculated automatically by multiplying the total number of flares to be
installed by the labor and equipment cost per flare.

2.

Support Equipment Installation

2.A

Length of Ancillary Piping:32 This information is calculated automatically by assuming the square root of
the landfill area requiring wells multiplied by the number of flares. The user can replace this value with one
that is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per foot to Dig Trenches for Ancillary Piping:33 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.C

Labor and Equipment Cost per foot to Lay Ancillary Piping:34 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.D

Subtotal to Lay Ancillary Piping: This value is calculated automatically by multiplying the total length of
piping by the labor and equipment costs per foot to dig trenches and labor and equipment cost per foot to
lay ancillary piping and adding these two values.

31

32

33

34

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33149305. The unit cost is based on a flare, 30.0 million BTU/hour, landfill off-gas.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found
in the Means Cost Data Books.
EPA, Atmospheric Pollution Prevention Division, Energy Project Landfill Gas Utilization Software (E-Plus) Version 1.0,
January 1997.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 287, item no. 31 23 1614 3100. The
activity is described as excavating and backfilling a 16-inch wide by 24-inch deep utility trench, using a 40-horsepower
operator riding chain trencher. The cost includes 50% markup for compaction with a vibratory plate. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33260406. The activity is described as 4-inch PVC, schedule 40, connection piping.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found
in the Means Cost Data Books.
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2.E

Number of Blowers Required:35 This information is calculated automatically by assuming two blowers are
required for each flare. The user can replace this value with one that is more appropriate by selecting Enter.

2.F

Labor and Equipment Cost per Blower:36 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.G

Subtotal to Install Blowers: This value is calculated automatically by multiplying the total number of
blowers required by the labor and equipment cost per blower.

2.H

Number of Condensate Knockout Units Required:37 This information is calculated automatically by
assuming that 1 knockout unit is required for every 15 wells. The user can replace this value with one that
is more appropriate by selecting Enter.

2.I

Labor and Equipment Cost per Condensate Knockout Unit:38 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.J

Subtotal to Install Condensate Knockout Units: This value is calculated automatically by multiplying the
total number of condensate knockout units required by the labor and equipment cost per condensate
knockout unit.

2.K

Number of Gas Monitoring Systems Required:39 This information is calculated automatically by
assuming 1 monitoring system is required for each flare. The user can replace this value with one that is
more appropriate by selecting Enter.

2.L

Labor and Equipment Cost per Continuous (Air Flow) Monitoring System:40 This information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

2.M

Subtotal to Install Gas Monitoring Systems: This value is calculated automatically by multiplying the
total number of gas monitoring systems required by the labor and equipment cost per continuous monitoring
system.

35

36

37

38

39

40

EPA, Atmospheric Pollution Prevention Division, Energy Project Landfill Gas Utilization Software (E-Plus) Version 1.0,
January 1997.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33132341. The cost is described as purchase, 15.0 hp, 280 SCFM vapor extraction
blower. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
EPA, Atmospheric Pollution Prevention Division, Energy Project Landfill Gas Utilization Software (E-Plus) Version 1.0,
January 1997.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33132305. The cost is described as 5 hp, 230V, 280 SCFM vapor recovery system.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found
in the Means Cost Data Books.
EPA, Atmospheric Pollution Prevention Division, Energy Project Landfill Gas Utilization Software (E-Plus) Version 1.0,
January 1997.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33021507. The cost is described as continuous monitoring and recording of air flow.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found
in the Means Cost Data Books.
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2.N

Cost to Install Support Equipment: This value is calculated automatically by adding the subtotals to lay
ancillary piping, install blowers, install condensate knockout units, and install gas monitoring systems.

3.

Monitoring Probe Installation

3.A

Number of Probes: Enter the total number of gas probes required.

3.B

Mean Length of Probes: Enter the average length in feet of the gas probes to be installed.

3.C

Labor and Equipment Cost per foot:41 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.D

Labor and Equipment Cost per probe:42 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.E

Cost to Install Probes: This value is calculated automatically by adding the number of probes multiplied by
the labor and equipment cost per probe, and the total length of the probes multiplied by the labor and
equipment cost per foot.
Total Cost to Install Flares and Support Equipment: This value is calculated automatically by adding the
cost to install flares, install support equipment, and install probes.

LF-14

Installation of Storm Water Control

1.

Storm Water Side Slope Conveyance Construction

1.A

Length of Side Slopes Requiring Conveyances: This information is transferred automatically from the
inventory worksheet. Manual entry is not required. The user can replace this value with one that is more
appropriate by selecting Enter.

1.B

Number of Conveyances Required:43 This value is based on a rule of thumb (one channel per 200 feet of
landfill face) but may vary with regional hydrology conditions. The user can replace this value with one that
is more appropriate by selecting Enter.

1.C

Mean Length of Conveyances: Enter the mean length of the side slopes required.

41

42

43

Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item numbers 33230201, 33230101, and 33231101, and R.S. Means Company,
Inc., Means Site Work and Landscape Cost Data, 2009, page 450, 33 21 1310 8405. This activity includes a hollow-stem
auger, 8 inch diameter borehole, 2 inch PVC well screen, well casing, and gravel pack. The assumption is that half of the
depth of the well will be the well screen. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, items number 33232101, 33230301, and 33231701. Cost includes a 1-foot
bentonite plug, bottom plug, and a 2-well, locking cap. If State Cost Factor was chosen in the Facility Information Window,
this cost has been adjusted using the index guide found in the Means Cost Data Books.
The number of storm water conveyance channels varies from site to site based on regional hydrology conditions. Factors
that affect the spacing of conveyances channels include maximum flow rate from hydrology calculations for the entire
landfill, the area of the landfill, the maximum area contributing to a single channeling, based on grading plans, and state or
federal regulations identifying the maximum capacity of this structures. One channel per 200 feet of landfill face is a rule of
thumb based on typical calculations in the southeast United States.
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1.D

Total Length of Conveyances: This value is calculated automatically by multiplying the number of
conveyances required by the mean length of conveyances.

1.E

Labor and Equipment Cost per foot to Construct Conveyances:44 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

1.F

Cost to Construct Conveyances: This value is calculated automatically by multiplying the total length of
conveyances by the labor and equipment cost per foot.

2.

Ditch and Berm Construction

2.A

Total Linear Feet of Grass Ditches to Construct: This information is transferred automatically from the
inventory worksheet. Manual entry is not required. CostPro uses an assumption of 200 linear feet of grass
per acre of landfill area. The user can replace this value with one that is more appropriate by selecting
Enter.

2.B

Labor and Equipment Cost per Foot to Construct Grass Ditches:45 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.C

Subtotal to Construct Grass Ditches: This value is calculated automatically by multiplying the total linear
feet of grass ditches to construct by the labor and equipment cost per foot to construct grass ditches.

2.D

Total Linear Feet of Rip Rap Ditches to Construct: This information is transferred automatically from the
inventory worksheet. CostPro uses an assumption of 100 linear feet of rip rap per landfill acre. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.E

Labor and Equipment Cost per foot to Construct Rip Rap Ditches:46 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.F

Subtotal to Construct Rip Rap Ditches: This value is calculated automatically by multiplying the total
linear feet of rip rap ditches to construct by the labor and equipment cost per foot to construct rip rap
ditches.

44

45

46

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 521, item no. G10 30 805 3500.
Activity is described trenching, including excavation with truck-mounted hydraulic backhoe; backfill and removal of spoil;
and compaction with vibrating plate; 1 to 1 slope, 2 feet wide, 2 feet deep, using a 3/8-cubic yard bucket. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number 33050802. Activity described as grass ditching, 3-foot bottom, 3-foot deep, 2 to 1
side slope. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number, 33050804. Activity described as rip rap ditching, 3-foot bottom, 3-foot deep, 2 to 1
side slope. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
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2.G

Total Linear Feet of Concrete Ditches to Construct: This information is transferred automatically from
the inventory worksheet. Manual entry is not required. The user can replace this value with one that is
more appropriate by selecting Enter.

2.H

Labor and Equipment Cost per foot to Construct Concrete Ditches:47 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.I

Subtotal to Construct Concrete Ditches: This value is calculated automatically by multiplying the total
linear feet of concrete ditches to construct by the labor and equipment cost per foot to construct concrete
ditches.

2.J

Total Linear Feet of Berms to Construct: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

2.K

Labor and Equipment Cost per foot to Construct Berms:48 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.L

Subtotal to Construct Berms: This value is calculated automatically by multiplying the total linear feet of
berms to construct by the labor and equipment cost per foot to construct berms.

2.M

Cost to Construct Ditches and Berms: This value is calculated automatically by adding the subtotals to
construct grass ditches, rip rap ditches, concrete ditches, and berms.
Total Cost of Storm Water Control: This cost is calculated automatically by adding the cost to construct
conveyances and cost to construct ditches and berms.

LF-15

Survey Plat Worksheet

For land disposal units that are closed with waste in place, the owner or operator must prepare a survey plat that
indicates the location and dimensions of the closed unit. The cost of this activity includes the cost of surveying the
area of the closed unit and the cost of preparing a certified survey plat.
1.

Area of Landfill: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Area of Landfill in acres: This information is calculated automatically by dividing the area of the landfill by
43,560 to convert the value from square feet to acres.

47

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number, 33050805. Activity described as concrete ditching, 3-foot bottom, 3-foot deep, 2 to
1 side slope. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost
Data – Unit Price, 2006, item number, 17039911. Activity described as 2-foot high earthen berm. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.

48
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Labor and Material Cost per acre:49 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Survey Plat: This value is calculated automatically by multiplying the area of the landfill in
acres by the labor and material cost per acre.

LF-16

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units: Enter the number of units being closed.

2.

Cost of Certification of Closure per unit:50 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

49

50

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 24, item no. 02 21 1313 0320. Cost
includes the cost of materials and labor for surveying lot location and lines. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3)
16 hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate
also includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00
+ $660.00 = $4,118.00. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books. If State Cost Factor was selected in the Facility Information Window,
this cost has been adjusted using the index guide found in the Means Cost Data Books.
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At closure, the owner or operator must remove all hazardous waste and residues of hazardous waste (including ash,
scrubber liquid, and scrubber sludges) from the incinerator. Specific closure requirements for boilers and industrial
furnaces (BIF) have not yet been codified. Because the closure standards for incinerators and BIFs are similar,
closure activities for BIFs and cost estimating methods are those used for incinerators.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the routine activities listed below. Because closure activities may vary according to the type of unit being
closed, the specific activities that will be conducted and the sequence of their implementation may vary. The routine
activities that will be conducted for the closure of an incinerator or BIF may include:








Removal of wastes and residues after a decontamination burn
Decontamination of the combustion components and ancillary piping
Disassembly of ancillary piping
Sampling and analysis of components of the unit to confirm decontamination
Transportation of the wastes and residues removed
Treatment and disposal of the wastes and residues removed
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct such additional activities as:





Demolition and removal of the unit and its components
Sampling and analysis of soil surrounding the unit
Removal of contaminated soil
Backfilling with clean soils

If the owner or operator closes the incinerator or BIF with waste in place, the owner or operator is subject to
requirements governing closure and post-closure care of landfills.
For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
IB-1

Incinerators and BIFs Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the incinerator or BIF being evaluated do not conform to the
format of the inventory worksheet, alternative methods should be used to make an accurate determination of the
volume of waste, the surface area of all structures to be decontaminated and demolished, and the volume of all
contaminated structures and soil to be removed. Depending on the activities being conducted, it may not be
necessary to complete every section of the inventory worksheet.
1.

Unit Description

Describe the unit to determine the activities necessary to close it. Fill out a separate sheet for each unit at the facility.
However, if ancillary piping, air pollution control devices (APCD), or stacks are common to several units, enter
information on common elements on only one inventory worksheet.
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1.A

Type of Incinerator or BIF: Enter the type of unit being evaluated.

1.B

Type of Air Pollution Control Device (APCD): Enter the type of air pollution control device for the units.

1.C

Type of Heat Recovery Equipment: Enter the type of heat recovery equipment on the system.

1.D

Length of Ancillary Piping: Enter the length of ancillary piping in feet.

2.

Maximum Volume of Scrubber Liquid

Determine the maximum volume of scrubber liquid to be removed.
2.A

Maximum Volume of Scrubber Liquid: Enter the volume of scrubber liquid in gallons.

3.

Maximum Volume of Nonliquid Waste

Determine the maximum volume of nonliquid waste to be removed.
3.A

Volume of Incinerator or BIF Ash: Enter the volume of incinerator or BIF ash in cubic yards.

3.B

Volume of Baghouse/Cyclone/ESP Dust: Enter the volume of dust in cubic yards.

3.C

Volume of Nonliquid Waste: This value is calculated automatically by adding the volumes of ash and
dust.

4.

Surface Area of Incinerator or BIF

Determine the surface area of the incinerator or BIF that requires decontamination.
4.A

Surface Area of Combustion Chamber(s): Enter the sum of the surface areas of all combustion
chambers in square feet.

4.B

Surface Area of APCD: Enter the surface area of the APCD in square feet.

4.C

Surface Area of Heat Recovery System: Enter the surface area of the heat recovery system in square
feet.

4.D

Surface Area of Exhaust Gas Duct: Enter the surface area of the exhaust gas duct in square feet.

4.E

Surface Area of Stack: Enter the surface area of the stack in square feet.

4.F

Surface Area of Incinerator or BIF: This value is calculated automatically by adding the surface areas of
the combustion chambers, APCD, heat recovery equipment, exhaust gas duct, and stack.

5.

Surface Area of Ancillary Piping and Containment Areas

Determine the surface area of ancillary piping and any containment areas associated with the incinerator or BIF to
estimate the cost of decontamination by steam cleaning or pressure washing.
5.A

Surface Area of Ancillary Piping: Enter the surface area of ancillary piping in square feet.
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5.B

Surface Area of Containment Areas: Enter the sum of the surface areas of all containment areas in
square feet.

5.C

Surface Area of Other Structures: Enter the surface area in square feet of additional structures that will
be decontaminated.

5.D

Surface Area of Ancillary Piping and Containment Area: This value is calculated automatically by
adding the surface areas of the ancillary piping, containment areas, and other structures.

6.

Volume of Material to be Demolished and Removed

Determine the volume of material constituting the unit to be demolished and removed.
6.A

Volume of Materials Constituting the Incineration System: Enter the volume of the system in cubic feet,
including: combustion chamber(s), APCD(s), heat recovery equipment, exhaust gas duct, and stack.

6.B

Volume of Ancillary Piping Materials: Enter the volume of the ancillary piping materials in cubic feet.

6.C

Volume of Other Miscellaneous Materials: Enter the volume in cubic feet of other structures, such as
containment areas, to be removed.

6.D

Volume of Material to be Demolished and Removed: This value is calculated automatically by adding
the volumes of the incineration system, ancillary piping, and other miscellaneous materials.

6.E

Volume in of Material to be Demolished and Removed in cubic yards: This value is calculated
automatically by dividing the volume of material to be demolish and removed by 27 to convert the value from
cubic feet to cubic yards.

7.

Volume of Contaminated Soil to be Removed

Calculate the volume of contaminated soil to be removed under and around the unit after the extent of contamination
has been established by sampling and analysis. Removal of contaminated soil is an additional activity that might be
conducted if contaminated soil is identified or if removal of contaminated soil is indicated in the closure plan.
7.A

Length: Enter the length of the area of contaminated soil to be removed.

7.B

Width: Enter the width of the area of contaminated soil to be removed.

7.C

Depth: Enter the depth of the area of contaminated soil to be removed.

7.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length by width by depth of the area of contaminated soil.

7.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

IB-2

Summary Worksheet

Incinerators and Boilers and Industrial Furnaces (BIF)

A-86

CostPro User Manual

Appendix A - CostPro Help System

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
IB-3

Removal of Waste Residue Worksheet

1.

Removal, Treatment, and Disposal of Scrubber Liquid

Calculate the cost of removal, treatment, and disposal of scrubber liquid.
1.A

Maximum Volume of Scrubber Liquid: This information is transferred automatically from the Incinerators
and BIFs Inventory Worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

1.B

Cost to Remove, Treat, and Dispose of Scrubber Liquid:1 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.C

Total Cost to Remove, Treat, and Dispose of Scrubber Liquid: This value is calculated automatically by
multiplying the volume of scrubber liquid by the cost per gallon to remove, treat, and dispose of scrubber
liquid.

2.

Removal, Treatment, and Disposal of Nonliquid Waste Residues

Calculate the cost of removal, treatment, and disposal of all nonliquid waste.
2.A

1

Maximum Volume of Nonliquid Waste: This information is transferred automatically from the Incinerators
and BIFs Inventory Worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

Cost for removal of one gallon of decontamination fluid is based on 1998 price quotes from several commercial hazardous
waste management companies. The cost includes transport, treatment, and disposal of bulk, water-based, hazardous liquids by
a third-party contractor.
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2.B

Maximum Volume of Nonliquid Waste Converted to tons:2 This value is calculated automatically by
multiplying the volume of nonliquid waste by 0.675 to convert the value from cubic yards to tons.

2.C

Cost to Remove, Treat, and Dispose of Nonliquid Waste per ton:3 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.D

Total Cost to Remove, Treat, and Dispose of Nonliquid Waste: This value is calculated automatically by
multiplying the volume of nonliquid waste by the cost per gallon to remove, treat, and dispose of nonliquid
waste.
Total Cost of Removal of Waste Residue: This value is calculated automatically by adding the cost
removal, treatment, and disposal of the scrubber liquid and the nonliquid waste.

IB-4

Decontamination of the Unit Worksheet

Use this worksheet for calculating the cost for decontaminating the incinerator or BIF unit, ancillary piping, and
contaminated areas.
1.

Surface Area of Unit to Be Cleaned: This information is transferred automatically from the Incinerators
and BIFs Inventory Worksheet and does not require manual entry. The user can replace this value with one
that is more appropriate by selecting Enter.

2.

Labor and Equipment Cost per work hour:4 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Clean one square foot:5 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Clean the Unit: This value is calculated automatically by multiplying the
area to be decontaminated by the work rate.

2

3

4

5

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts
G & H), January 1987, EPA/530-SW-87-009, Vol. III, p. A-3. The conversation factor of 0.675 tons/yd3 is derived from the
estimated density of incinerator ash, 50 lb/ft3.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 31, item nos. 02 81 2010 1120, 02 81 2010
1130, 02 81 2010 1260, 02 81 2010 1270, 02 81 2010 6000, and 02 81 2010 6020. The combined removal, transport, and
disposal cost of $459.84 per ton is the sum of the following cost averages: $428.50 per ton for removing solid waste, plus
$5.64 per mile for transportation assuming a distance of 100 miles to the disposal site and 18 tons per truck load ([$5.64/mi x
100 mi]/18 tons = $31.34/ton), plus $335.50/ton for the dumpsite disposal charge for a total cost of $795.34/ton ($31.34/ton +
$335.50/ton). If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 666, crew B-9. Crew B-9
consists of one labor foreman (outside), four building laborers, one air compressor (250 cfm), two air tools and accessories,
and two 50-ft air hoses (1.5-inch-diameter). See Appendix B of the user manual for details of the calculation.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 76, item no. 04 01 3020 2040. Work rate is
based on a five-person crew. Work rate is derived from the steam-cleaning work rate of 0.027 work hours per square foot. A
work rate penalty of 1.5 has been added to account for the difficulty of removing residue from irregular surfaces.
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5.

Subtotal of Labor and Equipment Cost to Clean Unit by Steam Cleaning: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
steam clean or pressure wash the unit.

6A.

Rate of Decontamination Fluid Generation: 6 The default rate is one gallon per square foot. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

6B.

Volume of Decontamination Fluid: This value is calculated automatically by multiplying the area to be
decontaminated by the rate of decontamination fluid generation.
The volume of decontamination fluid may be disposed of either in drums or as bulk liquid. If the
decontamination fluid is to be placed in drums the number of drums and the cost of the drums must be
calculated. (Use worksheets TR-1 and TD-2 to calculate the cost of transportation, treatment, and disposal
of the waste in drums. If the volume is too great to be handled effectively by placement in drums, use
worksheet TD-3 to calculate the cost of transportation, treatment, and disposal of bulk liquid).

7.

Number of Drums Required to Contain Decontamination Fluid: If the method of disposal selected is
drums, this value is calculated automatically by dividing the volume of decontamination fluid by 55 gallons
per drum and rounding up to the nearest whole number.

8.

Cost of One Drum:7 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

9.

Cost of Drums Needed to Contain Decontamination Fluid: This value is calculated automatically by
multiplying the number of drums needed by the cost of one drum.
Total Cost of Decontaminating the Unit: This value is calculated automatically by adding the cost of
drums needed to contain decontamination fluid (if appropriate) and the cost to decontaminate the unit.

IB-5

Disassembly of Ancillary Piping Worksheet

1.

Length of Ancillary Piping to Be Disassembled: This information is transferred automatically from the
Incinerators and BIFs Inventory Worksheet and does not require manual entry. The user can replace this
value with one that is more appropriate by selecting Enter.
Labor and Equipment Cost per work hour:8 When the appropriate level of PPE is selected, the labor and
equipment cost per work hour is chosen automatically. Labor and equipment cost information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.

6

7

8

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subparts G and H), November 1986, EPA/530-SW-87-009, Volume III, pg. 5-3. The default rate of generation of
decontamination fluid provided for steam cleaning and pressure washing as 4 gallon/ft2. CostPro uses a decontamination fluid
generation rate of 1 gal/ft2 based on discussions with industry. This value can be adjusted up or down.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was chosen in the
facility information window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building and Construction Cost Data, 2009, page 665, crew B-6. Crew
B-6 consists of two building laborers, one light equipment operator, and one 48-horsepower backhoe loader. Refer to
Appendix B of the user manual for details of the PPE calculation.
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3.

Work Rate Required to Disassemble One Foot of Pipe:9 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Disassemble Ancillary Piping: This value is calculated automatically by
multiplying the length of ancillary piping by the work rate.
Total Cost of Disassembly of Ancillary Piping: This value is calculated automatically by multiplying the
labor and equipment cost per work hour by the number of hours required to disassemble the ancillary
piping.

IB-6

Demolition and Removal Worksheet

This worksheet estimates the cost of demolishing and removing the incinerator or BIF and includes charges for labor
and equipment for removal and mobilization of equipment. The topics below provide additional help in completing
each of the entries on the worksheet.
1.

Total Volume of Unit to be Demolished: This information is transferred automatically from the inventory
worksheet and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:10 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default PPE level is Protection Level D. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Work Rate Required to Remove One Cubic Yard:11 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Demolish and Remove the Unit: This value is calculated automatically by
multiplying the volume of the unit by the work rate.
Subtotal of Labor and Equipment Cost to Demolish and Remove the Unit: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
demolish and remove the unit.

5.

6.

9

10

11

Cost of Mobilization and Demobilization:12 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 26, item no. 02 41 1333 3200. Activity
described is demolition of 4-inch steel pipe with welded connections.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 666, crew B-8. Crew B-8 consists of one
labor foreman (outside), two building laborers, two medium equipment operators, one equipment operator oiler, two heavy
truck drivers, one 25-ton hydraulic crane, one 3-cubic yard crawler loader, and two 16-ton dump trucks. See Appendix B of
the users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 26, item no. 02 41 1613 0100. Cost is for
large urban building demolition projects of mixed materials (concrete, masonry, and steel). The cost estimate includes
demolition and a 20-mile haul. Additional costs will be incurred for disposal of hazardous waste.
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Total Cost of Demolition and Removal: This value is calculated automatically by adding the cost of
demolition and removal of the unit and the cost of mobilization and demobilization.
IB-7

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:13 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:14 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One 20 cubic yard Debris Box Container:15 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

12

13

14

15

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor, and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is excavating common earth and hauling the common earth 50 ft using a 80-horsepower dozer.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 0725. Cost is for
weekly rental of a 20-cubic yard (8-ton) dumpster. If State Cost Factor was chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
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8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:12 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

IB-8

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

2.

Cost of Certification of Closure per unit:16 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

16

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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DRIP PADS
At closure, the owner or operator must remove or decontaminate all waste residues, contaminated components of
the containment system, and contaminated subsoils, structures, and equipment from the drip pad and must manage
them as hazardous waste. If the owner or operator cannot decontaminate or remove contaminated subsoils, the
owner or operator is subject to requirements governing closure and post-closure care of landfills.
Depending on the age of the unit, drip pads may be constructed of earthen or non-earthen materials. Closure
activities will vary according to the materials of which the drip pad is constructed. To meet the regulatory
requirements for closure, approved closure plans prepared by an owner or operator generally will involve the
following routine closure activities for the particular design of the drip pad:
Non-earthen Drip Pad (Concrete) - Routine Activities






Decontamination of the drip pad
Sampling and analysis to confirm decontamination
Transportation of decontamination waste and runoff
Treatment and disposal of decontamination waste and runoff
Certification of closure

Earthen Drip Pad (Clay) - Routine Activities






Excavation and removal of the drip pad
Sampling and analysis of the underlying soils
Transportation of the excavated earthen drip pad, decontaminated waste, and runoff
Treatment and disposal of the excavated earthen drip pad, decontamination waste, and runoff
Certification of closure

If contamination of structures is extensive, the owner or operator may elect (or be required) to conduct such
additional activities as:
Non-earthen Drip Pad (Concrete) - Additional Activities






Demolition and removal of the drip pad
Removal of the contaminated components of the containment system, such as the liner, leak collection and
removal system, and leak detection system
Sampling and analysis of soil beneath the containment system
Removal of contaminated soil
Backfilling of excavated areas

Earthen Drip Pad (Clay) - Additional Activities





Removal of the contaminated components of the containment system, such as the liner, leakage collection
and removal system, and leakage detection system
Sampling and analysis of soil beneath the containment system
Removal of contaminated soil
Backfilling of excavated areas

If the owner or operator closes the drip pad with waste in place, the owner or operator is subject to requirements
governing closure and post-closure care of landfills.
Drip Pads
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For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
DP-1

Drip Pads Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the drip pad being evaluated do not conform to the format of the
inventory worksheet, alternative methods should be used to make an accurate determination of the maximum
permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the volume of all
contaminated structures and soil to be removed. Depending on the activities being conducted, it may not be
necessary to complete every section of the inventory worksheet.
1.

Surface Area Drip Pad

Calculate the surface area of the drip pad to determine the costs of decontamination or demolition. Demolition of the
concrete drip pad is an additional activity that might be conducted if the concrete pad cannot be decontaminated
effectively or if the owner or operator elects to demolish the pad.
1.A

Length (excluding any curbs or berms): Enter the length of the containment system pad in feet.

1.B

Width (excluding any curbs or berms): Enter the width of the containment system pad in feet.

1.C

Surface Area of Drip Pad: This value is calculated automatically by multiplying the length of the pad by the
width of the pad. The system assumes a rectangular area; if the area is not rectangular, the use can enter a
length and width to obtain the desired area.

2.

Volume of Drip Pad

To determine the costs of removal, calculate the volume of materials constituting the drip pad. Removal of a
concrete drip pad is an additional activity that might be conducted if the pad cannot be decontaminated effectively.
2.A

Thickness: Enter the thickness of the pad in feet.

2.B

Volume of Drip Pad: This value is calculated automatically by multiplying the surface area of the pad by
the thickness of the pad.

2.C

Volume of Drip Pad in cubic yards: This value is calculated automatically by dividing the volume of drip
pad material by 27 to convert the value from cubic feet to cubic yards.

3.

Surface Area of Runon and Runoff Control System

Calculate the inside surface area of runon and runoff system, such as curbing or berms, to determine the costs of
decontamination and demolition. Demolition of the concrete runon and runoff control system is an additional activity
that might be conducted if the concrete system cannot be decontaminated effectively or if the owner or operator
elects to demolish the concrete system.
3.A

Drip Pads

Inside Perimeter: This value is calculated automatically by multiplying the sum of the length and thickness
by 2.
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3.B

Height: Enter the height of the runon and runoff system in feet.

3.C

Surface Area of Runon and Runoff System: This value is calculated automatically by multiplying the
height by the total inside perimeter.

3.D

Surface Area of Runon and Runoff System in square yards: This value is calculated automatically by
dividing the surface area by 9 to convert the value from square feet to square yards.

4.

Volume of Runon and Runoff Control System

Calculate the volume of materials constituting the runon and runoff system berm, or curbing, to determine the cost of
removal. Removal of the concrete runon and runoff control system is an additional activity that might be conducted if
the concrete system cannot be decontaminated effectively.
4.A

Thickness: Enter the thickness of the curbing or berm in feet.

4.B

Volume of Runon and Runoff Control System: This value is calculated automatically by multiplying the
surface area by the thickness.

5.

Area of Geomembrane Liner(s)

Calculate the area of all geomembrane liner(s), if present, to estimate the costs of removal. Removal of
geomembrane liner(s) is an additional activity that might be conducted if the liners are contaminated or if the owner
or operator elects to remove them.
5.A

Length: Enter the length of the geomembrane liner(s) in feet.

5.B

Width: Enter the width of the geomembrane liner(s) in feet.

5.C

Total Area of Geomembrane Liner(s): This value is calculated automatically by multiplying the length of
the liner(s) by the width of the liner(s).

6.

Surface Area of Other Structures

Calculate the surface area of additional structures, such as the liquid collection or leak detection system that will be
decontaminated or demolished. Demolition of other structures is an additional activity that might be conducted if the
structures cannot be decontaminated effectively or if the owner or operator elects to demolish the structures.
6.A

Surface Area of Other Structures: Enter the surface area in square feet of any additional structures not
previously identified.

6.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.

7.

Volume of Other Structures

Calculate the volume of materials constituting the other structures to determine the costs of removal. Removal of
other structures is an additional activity that might be conducted if the structures cannot be decontaminated
effectively. This volume will be used for calculating costs of transportation, treatment, and disposal of hazardous
wastes and for calculating costs of backfilling.

Drip Pads
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7.A

Volume of Other Structures: Enter the volume in cubic yards of additional structures.

8.

Volume of Contaminated Soil to be Removed

Calculate the volume of contaminated soil to be removed, as indicated in the closure plan. The volume calculated
should include the volume of an earthen pad, if appropriate. Removal of contaminated soil is an additional activity
that might be conducted if soil contamination is identified or if removal of contaminated soil is indicated in the closure
plan.
8.A

Length: Enter the length of the area of contaminated soil to be removed.

8.B

Width: Enter the width of the area of contaminated soil to be removed.

8.C

Depth: Enter the depth of the area of contaminated soil to be removed.

8.D

Volume of Contaminated Soil to Be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.

8.E

Volume of Contaminated Soil to Be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

9.

Volume of Contaminated Runon or Runoff

Estimate the volume of contaminated runon or runoff at the unit at the time of closure. Removal of contaminated
runon or runoff is an additional activity that might be conducted if contaminated runon or runoff is present or if
removal of contaminated runon or runoff is indicated in the closure plan.
9.A

Volume of Runon or Runoff: Enter the volume of runon or runoff in gallons.

DP-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.

Drip Pads
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DP-3

Demolition and Removal of Concrete Drip Pad Worksheet

1.

Demolition of Drip Pad

If the drip pad is to be removed, the cost of demolishing and removing the drip pad, if appropriate, must be included.
The charges for this activity include the labor and equipment cost of demolishing and loading the structures and the
cost of debris boxes to contain the demolished structures.
1.A

Area of Drip Pad: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:1 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate to Demolish one square foot of Drip Pad:2 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Demolish Drip Pad: This value is calculated automatically by multiplying
the area of the drip pad by the work rate.

1.E

Cost to Demolish the Drip Pad: This value is calculated automatically by multiplying the labor and
equipment cost per work hour by the number of hours required to demolish the drip pad.

2.

Removal and Loading of Drip Pad

2.A

Volume of Drip Pad: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per work hour:3 When the appropriate level of PPE is selected, the labor and
equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

1

2

3

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman (outside), four building laborers, one light equipment operator, one air compressor (250 cubic
feet per minute), two air tools and accessories, and two 50-foot air hoses (1.5-inch diameter). Refer to Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six-inch-thick concrete, with no reinforcing.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two building laborers, one light equipment operator, one heavy truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.

Drip Pads

A-97

CostPro User Manual

Appendix A - CostPro Help System

2.C

Work Rate Required to Remove and Load One Cubic Yard of Drip Pad:4 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.D

Number of Hours Required to Remove and Load Drip Pad: This value is calculated automatically by
multiplying the volume of the drip pad by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load the Drip Pad: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove and load the drip pad.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
demolished drip pad is calculated automatically by dividing the volume of the drip pad by 20 cubic yards,
with the result rounded up to the nearest whole number.

2.G

Cost of One 20 cubic yard Debris Box Container:5 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load the Drip Pad: This value is calculated automatically by adding the labor and
equipment cost, the cost of containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Drip Pad: This value is calculated automatically by adding the
cost of demolishing the drip pad and the cost of removing and loading the drip pad.

DP-4

Excavation and Removal of Earthen Drip Pad Worksheet

If the drip pad is constructed of earthen materials, such as clay, excavation of the drip pad will be required. The cost
of this activity includes charges for labor and equipment to excavate the pad and charges for debris boxes used to
contain the contaminated rubble.

4

5

6

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine includes chute loading and trucking (2-mile haul).
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 0725. Cost is
weekly rental rate for a 20-cubic yards (8-ton) dumpster or debris box. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, 01 54 3650 0020, 01
54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150 horsepower
dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor, and a ¾-cubic yard shovel or
dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities that require
the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary to include
this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
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1.

Volume of Drip Pad: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:7 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Drip Pad:8 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove the Drip Pad: This value is calculated automatically by
multiplying the volume of the drip pad by the work rate.

5.

Subtotal of Labor and Equipment Cost to Remove and Load the Drip Pad: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove the drip pad.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the drip pad
is calculated automatically by dividing the volume of the drip pad by 20 cubic yards, with the result rounded
up to the nearest whole number.

7.

Cost of One Debris Box Container:5 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of One 20 cubic yard Debris Box Containers: This value is calculated automatically by multiplying
the total number of debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Excavation and Removal of Drip Pad: This value is calculated automatically by adding the
cost of removal of the drip pad, the cost of containers, and the cost of mobilization and demobilization.

DP-5

Removal of Containment System Components Worksheet

1.

Removal and Loading of Geomembrane Liner(s)

If the geomembrane liner(s) are to be removed, the cost of removing and loading them, if appropriate, must be
included. The charges for this activity include the labor and equipment cost for removing and loading the liner, and
the cost of drums to contain the cut-up liner material.

7

8

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is excavating and hauling common earth 50 ft using an 80-horsepower dozer.
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1.A

Area of Geomembrane Liner(s): This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:9 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Remove and Load One Square Foot:10 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Remove and Load Geomembrane Liner(s): This value is calculated
automatically by multiplying the area of the geomembrane liner(s) by the work rate.

1.E

Subtotal of Labor and Equipment Cost to Remove Geomembrane Liner(s): This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove and load the geomembrane liner(s).

1.F

Number of Drums Required to Package Geomembrane Liner(s) for Removal: The number of drums
needed to contain the geomembrane liner(s) is calculated automatically by dividing the area of the
geomembrane liner(s) by 108 square feet per drum with the result rounded up to the nearest whole number.

1.G

Cost of One Drum:11 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.H

Cost of Drums Needed to Contain Geomembrane Liner(s): This value is calculated automatically by
multiplying the total number of drums required by the cost of one drum.

1.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.J

Cost to Remove and Load Geomembrane Liner(s): This value is calculated automatically by adding the
labor and equipment cost, the cost of drums, and the cost of mobilization and demobilization.

9

10

11

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew B-6, and page
606, item 01 54 3340 2020. The labor and equipment requirements for removing a geomembrane liner are assumed to be as
follows: two building laborers and one light equipment operator (crew B-6) and one forklift rental (item 01 54 3340 2020).
The hourly equipment rate for the forklift assumes an 8-hour work day. For protection levels C and B, see Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
Assume that the geomembrane liner will be cut into 6-ft-by-6-ft sections and that six of that size can be removed in a day. The
crew work rate per hour is calculated by dividing the number of hours per day by the quantity removed per 8-hour day: (8
hrs/day) / (6 sections/day x 36 ft2/section) = 0.037 crew hr/ft2. The removal crew consists of three persons, therefore, the work
hour rate is calculated as 0.037 crew hr/ft2  3 work hrs/crew hr = 0.012 work hr/ft2.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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Removal and Loading of Containment System Components

If other components of the containment system are to be removed, the cost of removing and loading the materials
must be included. The costs of this activity include the labor and equipment cost for excavating and loading sand or
gravel and the cost of debris box containers to contain the excavated materials.
2.A

Volume of Other Containment System Components: This information is transferred automatically from
the inventory worksheet. Manual entry is not required. The user can replace this value with one that is
more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:12 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate Required to Remove and Load One Cubic Yard of Containment System Components:13
This information is obtained from the cost reference database. The user can replace this value with one that
is more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove and Load Container System Components: This value is
calculated automatically by multiplying the volume of components of the container system by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load Other Containment System
Components: This value is calculated automatically by multiplying the labor and equipment cost per work
hour by the number of hours required to remove and load the components of the containment system.

2.F

Number of Debris Box Containers Needed to Hold Containment System Components: The number of
debris boxes needed to hold the components of the containment system is calculated automatically by
dividing the volume of those components by 20 cubic yards, with the result rounded up to the nearest whole
number.

2.G

Cost of One 20-cubic-yard Capacity Debris Box Container:5 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:6 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

12

13

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10W. Crew B-10W consists of
one medium equipment operator, one-half building laborer and one-105 horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 3000. Activity
described is excavating sand and gravel using a 105-horsepower bulldozer and hauling the sand and gravel 50 ft.
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Cost to Remove Containment System Components: This value is calculated automatically by adding the
labor and equipment cost, the cost of debris boxes, and the cost of mobilization and demobilization.
Total Cost of Removal of Containment System Components: This value is calculated automatically by
adding the labor and equipment cost, the cost of containers, and the cost of mobilization and demobilization.

DP-6

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost:7 When the appropriate level of personal protective equipment (PPE) is
selected, the labor and equipment cost per work hour is chosen automatically. The default PPE level is
Protection Level D. Labor and equipment cost information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:8 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One 20 cubic yard capacity Debris Box Container:5 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:6 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.
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Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

2.

Cost of Certification of Closure per Unit:14 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

14

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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DEEP INJECTION WELLS
At closure, the owner or operator must plug and abandon deep injection wells. In addition, the owner and operator
must comply with requirements for post-closure care of hazardous deep injection wells, including corrective action
and monitoring.
To meet the regulatory requirements for closure of deep injection wells, approved closure plans prepared by an
owner or operator generally will include the following routine activities:




Plugging and abandonment of the well, including casing and wellhead removal and grouting
Excavation of contaminated soil if a release from the unit to surrounding soils is anticipated or has occurred
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct additional activities, including:





Backfill and grading of any areas requiring excavation
Decontamination of heavy equipment (if equipment comes in direct contact with waste) and any other
contaminated materials or structures
Sampling and analysis to verify adequacy of corrective action and decontamination efforts
Transportation, treatment and disposal of any wastes removed during closure

For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
IW-1

Deep Injection Wells Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the injection well being evaluated do not conform to the format of
the inventory worksheet, alternate methods should be used to make an accurate determination of the dimensions of
the well, the area of all structures to be decontaminated, and the volume of contaminated soil to be removed.
Depending on the activities being conducted, it may not be necessary to complete every section of the inventory
worksheet.
1.

Injection Well Dimensions

Determine the depth of the injection well to calculate the costs plugging.
1.A

Depth of Injection Well: Enter the depth of the injection well in feet.

2.

Surface Area of Injection Well Structures

Calculate the surface area of the structures associated with the injection well to calculate the costs of
decontamination, if necessary.
2.A

Length of Structures: Enter the length of the structures in feet.

2.B

Width of Structures: Enter the width of the structures in feet.
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2.C

Surface Area of Structures: This value is calculated automatically by multiplying the length of the
structure by the width of the structures.

3.

Volume of Contaminated Soil to be Removed

Calculate the volume of contaminated soil to be removed. Removal of contaminated soil is an additional activity that
might be conducted soil contamination is identified or if removal of contaminated soil is indicated in the closure plan.
3.A

Length: Enter the length of the area in feet of contaminated soil to be removed.

3.B

Width: Enter the width of the area in feet of contaminated soil to be removed.

3.C

Depth: Enter the depth of the area in feet of contaminated soil to be removed.

3.D

Volume of Contaminated Soil to be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.

3.E

Volume of Contaminated Soil to be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

IW-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
The user must note that CostPro does not perform the calculations for a worksheet or transfer any totals to other
worksheets until the user has reviewed and saved the worksheet. Even if the user does not wish to make any
changes in a worksheet, the user still must select the worksheet from the Worksheet Manager, open the worksheet
for editing, and save the worksheet.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
IW-3

Plugging and Abandoning An Injection Well Worksheet

1.

Depth of the Injection Well: This information is transferred automatically from the inventory worksheet.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

Deep Injection Wells

A-105

CostPro User Manual

Appendix A - CostPro Help System

2.

Well Diameter and Drilling Method: Choose the appropriate well diameter and drilling method (grout with
overdrilling or grout without overdrilling) from the pull down menu.

3.

Labor, Equipment, and Material Cost per Work Foot:1 Select the appropriate diameter and drilling
method to be used. The user has the choices of 2-inch, 4-inch, 6-inch, and 8-inch diameter wells. When
the method is selected, the labor, equipment, and material cost per work foot is chosen automatically. This
information is obtained from the cost reference database. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

4.

Cost to Grout the Injection Well: This value is calculated automatically by multiplying the depth of the
injection well by the labor, equipment, and material cost per foot.

1

Costs depend on the well diameter and drilling method selected:
 2 inch, with overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231822. Activity described as
abandonment of 2 inch well, portland cement grout. Activity includes overdrilling or drilling out and removing casing
materials. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
 2 inch, without overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231822. Activity described as well
abandonment, 2 inch well, portland cement grout. Costs for overdrilling are excluded by replacing the cost of using a drill
rig with the cost of a grout pump. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
 4 inch, with overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231823. Activity described as well
abandonment, 4 inch well, portland cement grout. Activity includes overdrilling or drilling out and removing casing
materials. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
 4inch, without overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231823. Activity described as well
abandonment, 4 inch well, portland cement grout. Costs for overdrilling are excluded by replacing the cost of using a drill
rig with the cost of a grout pump. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
 6 inch, with overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231824. Activity described as well
abandonment, 6 inch well, portland cement grout. Activity includes overdrilling or drilling out and removing casing
materials. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
 6 inch, without overdrilling: Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231824. Activity described as well
abandonment, 6 inch well, portland cement grout. Costs for overdrilling are excluded by replacing the cost of using a drill
rig with the cost of a grout pump. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
 8 inch, with overdrilling: Cost derived Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231825. Activity described as well
abandonment, 8 inch well, portland cement grout. Activity includes overdrilling or drilling out and removing casing
materials. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
 8 inch, without overdrilling. Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and
Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33231825. Activity described as well
abandonment, 8 inch well, portland cement grout. Costs for overdrilling are excluded by replacing the cost of using a drill
rig with the cost of a grout pump. If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
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5.

Cost to Remove the Well Head:2 This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

6.

Cost of Mobilization and Demobilization (flat rate):3 This cost is incurred for activities requiring the use
of heavy equipment. This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Plugging and Abandoning an Injection Well: This value is calculated automatically by
adding the cost of grouting the well, removal of the well head, and the cost of mobilization and
demobilization.

IW-4

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost:4 When the appropriate level of personal protective equipment (PPE) is
selected, the labor and equipment cost per work hour is chosen automatically. The default PPE level is
Protection Level D. Labor and equipment cost information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:5 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

2

3

4

5

Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item numbers 16010626, 16010629, and 16010641. Activities for removing
wellhead assembly include removing 25 feet of PVC pipe, 2 valves, and a 75 HP hydraulic pump. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item numbers 01 54
3650 0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70150 horsepower dozer, loader, backhoe, excavator, paver, and roller; a 6-cubic yard scraper towed by a tractor, and a ¾-cubic
yard shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all
activities that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be
necessary to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted
using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower dozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Facility is chosen in the Facility Information Window,
this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is excavating and hauling common earth 50 ft using an 80-horsepower dozer.
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5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed to Hold Soil: The number of debris boxes needed to contain
the contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic
yards and rounding up to the nearest whole number.

7.

Cost of One 20 cubic yard capacity Debris Box:6 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:3 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

IW-5

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

2.

Cost of Certification of Closure per Unit:7 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

6

7

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 29, item no. 02 41 1923 0725. Cost is the
weekly rental rate for a 20-cubic yard-capacity (8-ton) dumpster. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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CONTAINMENT BUILDINGS
At closure, the owner or operator must remove all hazardous waste and residues of hazardous waste from the
containment building. The remaining walls, roof, and floor of the containment building must be decontaminated or
removed. All components of the containment system, such as geomembrane liner(s): the liquid collection system,
and any secondary containment system, such as a leak detection system, that contain or that are contaminated with
hazardous waste or residues of hazardous waste also must be decontaminated or removed. If the owner or operator
closes the unit with waste in place, the owner or operator is subject to requirements governing closure and postclosure care of landfills.
To meet the regulatory requirements for closure, approved closure plans prepared by an owner or operator generally
will involve the following routine closure activities:







Removal of wastes and residues from the unit
Decontamination of the walls, roof, and floor of the building
Sampling and analysis to confirm decontamination
Transportation of wastes and residues removed from the unit
Treatment and disposal of the wastes and residues removed
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct such additional activities as:








Demolition and removal of the building structure
Demolition and removal of the building floor
Sampling and analysis of the components of the containment system, such as the liner, liquid collection
system, and leak detection system, to determine whether removal is necessary
Removal of contaminated components of the containment system, such as liners, the leachate collection
and removal system, and the leak detection system
Sampling and analysis of soils beneath the containment system
Removal of contaminated soil
Backfilling with clean soils

If the owner or operator closes the container storage area with waste in place, the owner or operator is subject to
requirements governing closure and post-closure care of landfills.
For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
CB-1

Containment Buildings Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the containment building being evaluated do not conform to the
format of the inventory worksheet, alternative methods should be used to make an accurate determination of the
maximum permitted capacity of the unit, the area of all structures to be decontaminated and demolished, and the
volume of all contaminated structures and soil to be removed. Depending on the activities being conducted, it may
not be necessary to complete every section of the inventory worksheet.
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Maximum Permitted Capacity

Determine the maximum permitted capacity of waste in the unit to determine transportation, treatment, and disposal.
1.A

Maximum Volume of Waste: Enter the maximum volume of waste in cubic yards.

2.

Surface Area of Containment Building

Calculate the surface area of the containment building to determine the cost of decontamination.
2.A

Surface Area of Walls: Enter the area of all containment building walls in square feet.

2.B

Surface Area of Roof: Enter the area of the roof in square feet, if decontamination of the roof is required.

2.C

Surface Area of Floor: Enter the area of the floor in square feet.

2.D

Surface Area of Building: This value is calculated automatically by adding the surface areas of the walls;
roof if contaminated; and floor.

3.

Volume of Containment Building

Calculate the volume of materials constituting the containment building to determine the cost of demolition and
removal. Demolition and removal of the containment building is an additional activity that might be conducted if the
building cannot be decontaminated effectively or if the owner or operator elects to demolish and remove the building.
3.A

Thickness of Walls: Enter the thickness of the wall in feet.

3.B

Volume of Walls: This value is calculated automatically by multiplying the surface area of the walls by the
thickness.

3.C

Thickness of Roof: Enter the thickness of the roof in feet.

3.D

Volume of Roof: This value is calculated automatically by multiplying the surface area of the roof by the
thickness.

3.E

Volume of Containment Building: This value is calculated automatically by adding the volumes of the
walls and the roof.

4.

Volume of Floor

Calculate the volume of the floor to determine the cost of demolition and removal. Demolition and removal of the
floor is an additional activity that might be conducted if the floor cannot be decontaminated effectively or if the owner
or operator elects to demolish and remove the floor.
4.A

Thickness of Floor: Enter the thickness of the floor in feet.

4.B

Volume of Floor: This value is calculated automatically by multiplying the surface area of the floor by the
thickness.

4.C

Volume of Floor in cubic yards: This value is calculated automatically by dividing the volume of floor by
27 to convert the value from cubic feet to cubic yards.
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Area of Geomembrane Liner(s)

Calculate the area of geomembrane liner(s) to estimate the costs of removal. Removal of geomembrane liner(s) is
an additional activity that might be conducted if the liners are contaminated of if the owner or operator elects to
remove the liners.
5.A

Length: Enter the length of the liner system in feet. If the unit is equipped with more than one liner, sum
the lengths of all liners.

5.B

Width: Enter the width of the liner system in feet. If the unit is equipped with more than one liner, sum the
widths of all liners.

5.C

Total Area of Geomembrane Liner(s): This value is calculated automatically by multiplying the length of
the liners by the width of the liners.

6.

Volume of Drainage System Materials

Calculate the volume of materials constituting all the cost of the drainage layers of the leachate collection and leak
detection systems to estimate the cost of removal. Removal of drainage system materials is an additional activity
that might be conducted if the materials are contaminated of if the owner or operator elects to remove the materials.
6.A

Length: Enter the length of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the lengths of all layers.

6.B

Width: Enter the width of the drainage system in feet. If the unit is equipped with more than one layer of
drainage system materials, sum the widths of all layers.

6.C

Thickness: Enter the thickness of the drainage system in feet. If the unit is equipped with more than one
layer of drainage system materials, sum the thicknesses of all layers.

6.D

Volume of Drainage System Materials: This value is calculated automatically by multiplying the length,
width, and thickness of the drainage system.

6.E

Volume Drainage System Materials Layers in cubic yards: This value is calculated automatically by
dividing the volume of drainage system materials by 27 to convert the value from cubic feet to cubic yards.

7.

Surface Area of Other Structures

Calculate the surface area of other structures that will be decontaminated or demolished, for example, catch basins.
Demolition of other structures is an additional activity that might be conducted if the structures cannot be
decontaminated effectively or if the owner or operator elects to demolish the structures.
7.A

Surface Area of Other Structures: Enter the surface area in square feet of any structures not previously
identified.

7.B

Surface Area of Other Structures in square yards: This value is calculated automatically by dividing the
surface area by 9 to convert the value from square feet to square yards.
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Volume of Other Structures

Calculate the volume of other materials constituting the other structures to be removed. Removal of other structures
is an additional activity that might be conducted if the structures cannot be decontaminated effectively. This volume
will be used for calculating costs of transportation, treatment, and disposal of hazardous waste and for calculating
costs of backfilling.
8.A

Volume of Other Containment System Structures: Enter the volume in cubic yards of additional
structures.

9.

Volume of Leachate

Estimate the volume of leachate to be removed from sumps or collection basins at the time of closure. Removal of
leachate is an additional activity that might be conducted if leachate is present or if removal of leachate is indicated in
the closure plan.
9.A

Volume of Leachate: Enter the volume in gallons of leachate to be removed from sumps or collection
basins, if applicable.

10.

Volume of Contaminated Soil to be Removed

After the extent of contamination has been established by sampling and analysis, calculate the volume of
contaminated soil to be removed from under and around the unit. Removal of contaminated soil is an additional
activity that might be conducted if contaminated soil is identified or if removal of contaminated soil is indicated in the
closure plan.
10.A

Length: Enter the length of the area of contaminated soil to be removed.

10.B

Width: Enter the width of the area of contaminated soil to be removed.

10.C

Depth: Enter the depth of the area of contaminated soil to be removed.

10.D

Volume of Contaminated Soil to Be Removed: This value is calculated automatically by multiplying the
length by the width by the depth of the area of contaminated soil.

10.E

Volume of Contaminated Soil to Be Removed in cubic yards: This value is calculated automatically by
dividing the volume of contaminated soil by 27 to convert the value from cubic feet to cubic yards.

CB-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
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Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
CB-3

Removal of Waste Worksheet

This worksheet estimates the cost of removing piles of solid waste and includes charges for labor and equipment to
excavate the waste inventory and charges for debris boxes used to contain the material. The information below
provides additional help in completing each of the entries on the worksheet.
1.

Maximum Volume of Waste to Be Removed: This information is transferred automatically from the
inventory worksheet. Manual entry is not required. The user can replace this value with one that is more
appropriate by selecting Enter.

2.

Labor and Equipment Cost per work hour:1 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate to Remove One Cubic Yard:2 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours Required to Remove Waste: This value is calculated automatically by multiplying the
volume of waste by the work rate.

5.

Subtotal of Labor and Equipment Cost to Remove Waste: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to remove the
waste.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the waste is
calculated automatically by dividing the volume of waste by 20 cubic yards and rounding the result up to the
nearest whole number.

1

2

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 669, crew B-12E. Crew B-12E consists of
one crane operator, one laborer, and one 0.5-cubic yard hydraulic excavator. See Appendix B of the users manual for details
of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 560, item no. 31 23 1642 0310. Activity
described is excavating piles of common earth using a wheel-mounted excavator with ½-cubic yard capacity.
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7.

Cost of One 20 Cubic Yard Capacity Debris Box Container:3 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Waste: This value is calculated automatically by adding the cost of removal of
the waste, the cost of containers, and the cost of mobilization and demobilization.

CB-4

Demolition and Removal of Building Worksheet

This worksheet estimates the cost of demolishing and removing the containment building and includes charges for
labor and equipment for removal and for debris boxes used to contain the building rubble. The topics below provide
additional help in completing each of the entries on the worksheet.
1.

Volume of the Containment Building: This information is transferred automatically from the inventory
worksheet and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:5 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate Required to Demolish and to Remove One Cubic Foot:6 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

4.

Number of Hours Required to Demolish and Remove the Containment Building: This value is
calculated automatically by multiplying the volume of building by the work rate.

3

4

5

6

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 0725. Cost is the
weekly rental of a 20-cubic yard (8-ton) dumpster. If State Facility is chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor, and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew B-3. Crew B-3 consists of one
labor foreman (outside), 2 building laborers, one equipment operator, two truck drivers, one 3-cubic yard crawler loader, and
two 16-ton dump trucks. See Appendix B of the users manual for details of the PPE calculation. If State Facility is chosen in
the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 26, item no. 02 41 1613 0500. Activity
described is demolition of small steel buildings, no salvage included.
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5.

Subtotal of Labor and Equipment Cost to Demolish and Remove the Containment Building: This
value is calculated automatically by multiplying the labor and equipment cost per work hour by the number
of hours required to demolish and remove the building.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the building
rubble is calculated automatically by dividing the volume of rubble by 540 cubic feet (or 20 cubic yards) and
rounding up to the nearest whole number.

7.

Cost of One 20-cubic-yard Capacity Debris Box Containers Needed:3 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:4 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Demolition and Removal of Building: This value is calculated automatically by adding the
cost of demolition and removal of the building, the cost of containers, and the cost of mobilization and
demobilization.

CB-5

Demolition and Removal of Concrete Structures Worksheet

1.

Demolition of Concrete Structures

If the unit is equipped with a concrete floor and any other concrete structures, such as catch basins, the cost of
demolishing those concrete structures must be included. The charge for this activity includes the labor and
equipment cost for demolishing six-inch-thick concrete.
1.A

Area of Structures: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

1.B

Labor and Equipment Cost per Work Hour:7 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default PPE level is Protection Level D.
Labor and equipment cost information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate to Demolish one square foot of Structures:8 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

7

8

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 675, crew B-39. Crew B39 consists of one labor foreman (outside), four building laborers, one light equipment operator, one air compressor (250 cubic
feet per minute), two air tools and accessories, and two 50-foot air hoses (1.5-inch diameter). Refer to Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 25, item no. 02 41 1317 5700. Activity
described is demolition on site of six-inch-thick concrete, with no reinforcing.
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1.D

Number of Hours Required to Demolish the Structures: This value is calculated automatically by
multiplying the area of the concrete structures by the work rate.

1.E

Cost to Demolish Concrete Structures: This value is calculated automatically by multiplying the labor
and equipment cost by the number of hours to demolish concrete structures.

2.

Removal and Loading of Concrete Structures

In addition to demolition costs, the cost of removing and loading the demolished concrete structures must be
included. The charges for this activity include the labor and equipment cost for removing and loading demolished
concrete with heavy equipment and the cost of debris box containers for containing concrete rubble.
2.A

Volume of Materials: This information is transferred automatically from the inventory worksheet. Manual
entry is not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.B

Labor and Equipment Cost per work hour:9 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The default PPE
level is Protection Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.C

Work Rate to Demolish one cubic yard:10 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.D

Number of Hours Required to Remove the Structures: This value is calculated automatically by
multiplying the volume of the concrete structures by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove and Load the Structures: This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove and load the concrete structures.

2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
demolished concrete structures is calculated automatically by dividing the volume of concrete structures by
20 cubic yards, with the result rounded up to the nearest whole number.

2.G

Cost of One 20 cubic yard capacity Debris Box Container:3 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9

10

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 671, crew B-17. Crew B17 consists of two labor foremen, one light equipment operator, one heavy truck driver, one 12-ton dump truck, and one 48horsepower backhoe loader. Refer to Appendix B of the user manual for details of the PPE calculation. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 29, item no. 02 41 1923 3080. Activity
described is loading demolition rubble by machine.
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2.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove and Load Concrete Structures: This value is calculated automatically by adding the
labor and equipment cost, the cost of debris box containers, and the cost of mobilization and demobilization.
Total Cost of Demolition and Removal of Structures: This value is calculated automatically by adding
the cost of demolishing concrete structures and the cost of removing and loading concrete structures.

CB-6

Removal of Containment System Components Worksheet

1.

Removal and Loading of Geomembrane Liner(s)

If the geomembrane liner(s) are to be removed, the cost of removing and loading the geomembrane liner(s), if
appropriate, must be included. The charges for this activity include the labor and equipment cost for removing and
loading the liners, and the cost of drums to contain the cut up liner material.
1.A

Area of Geomembrane Liner(s): This information is transferred automatically from the inventory
worksheet and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter.

1.B

Labor and Equipment Cost per work hour:11 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Remove one square foot:12 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Remove Geomembrane Liner(s): This value is calculated automatically
by multiplying the area of the geomembrane liner(s) by the work rate.

1.E

Subtotal of Labor and Equipment Cost to Remove Geomembrane Liner(s): This value is calculated
automatically by multiplying the labor and equipment cost per work hour by the number of hours required to
remove and load the geomembrane liner(s).

1.F

Number of Drums Needed: The number of drums needed to contain the geomembrane liner(s) is
calculated automatically by dividing the area of the geomembrane liner(s) by 108 square feet per drum and
rounding up to the nearest whole number.

11

12

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 665, crew B-6, and page
606, item no. 01 54 3350 2020. The labor and equipment requirements for removing a geomembrane liner are assumed to be
as follows: two building laborers and one light equipment operator (crew B-6) and one forklift rental (item 01 54 3340 2020).
The hourly equipment rate for the forklift assumes an 8-hour work day. For protection levels C and B, see Appendix B of the
users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
Assume that the geomembrane liner will be cut into 6-ft-by-6-ft sections and that six of that size can be removed in a day. The
crew work rate per hour is calculated by dividing the number of hours per day by the quantity removed per day: 8 hrs/day  (6
sections/day x 36 ft2/section) = 0.037 crew hr/ft2. The removal crew consists of three persons, therefore, the work hour rate is
calculated as 0.037 crew hr/ft2  3 work hrs/crew hr = 0.012 work hr/ft2.
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1.G

Cost of One Drum:13 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.H

Cost of Drums: This value is calculated automatically by multiplying the total number of drums required by
the cost of one drum.

1.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.J

Cost to Remove Geomembrane Liner(s): This value is calculated automatically by adding the labor and
equipment cost, the cost of drums, and the cost of mobilization and demobilization.

2.

Removal and Loading of Drainage System Materials

If drainage system materials, such as the liquid collection and leak detection systems are to be removed, the cost of
removing and loading the materials, must be included. The charges for this activity include the labor and equipment
cost for excavating and loading sand or gravel, and the cost of debris box containers to contain the excavated
materials.
2.A

Volume of Drainage System Materials: This information is transferred automatically from the inventory
worksheet and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter.

2.B

Labor and Equipment Cost per Work Hour:14 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. Labor and equipment cost information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

2.C

Work Rate Required to Remove and Load One Cubic Yard:15 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.D

Number of Hours Required to Remove Drainage Materials: This value is calculated automatically by
multiplying the volume of container system components materials by the work rate.

2.E

Subtotal of Labor and Equipment Cost to Remove Drainage System Materials: This value is
calculated automatically by multiplying the labor and equipment cost per work hour by the number of hours
required to remove and load containment system components.

13

14

15

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, pg. 9-187, item number 33190430, 55-gallon reconditioned steel 17-H drum. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10W. Crew B-10W consists of
one medium equipment operator, one-half building laborer and one-105 horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 3000. Activity
described is excavating sand and gravel using a 105-horsepower bulldozer and hauling the sand and gravel 50 ft.
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2.F

Number of Debris Box Containers Needed: The number of debris boxes needed to hold the containment
system components is calculated automatically by dividing the volume of containment system components
by 20 cubic yards and rounding up to the nearest whole number.

2.G

Cost of One 20-cubic-yard Capacity Debris Box Container:3 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.H

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

2.I

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.J

Cost to Remove Drainage System Materials: This value is calculated automatically by adding the labor
and equipment costs, the cost of containers, and the cost of mobilization and demobilization.
Total Cost of Removal of Containment System Components: This value is calculated automatically by
adding the labor and equipment cost, the cost of containers, and the cost of mobilization and demobilization.

CB-7

Removal of Soil Worksheet

If a release from the unit to surrounding soils is anticipated or has occurred, excavation of the contaminated soils will
be required. The cost of this activity includes charges for labor and equipment to excavate soils and charges for
debris boxes used to contain the contaminated soil.
1.

Volume of Contaminated Soil to Be Removed: This information is transferred automatically from the
inventory worksheet and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter.

2.

Labor and Equipment Cost per Work Hour:16 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. Labor and equipment cost information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

3.

Work Rate Required to Remove One Cubic Yard of Soil:17 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

4.

Number of Hours Required to Remove Soil: This value is calculated automatically by multiplying the
volume of contaminated soil by the work rate.

16

17

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10L. Crew
B-10L consists of one medium equipment operator, one-half building laborer, and one 80-horsepower bulldozer. Refer to
Appendix B of the manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 561, item no. 31 23 1646 2020. Activity
described is using an 80-horsepower bulldozer to excavate and haul common earth 50 ft.

Containment Buildings

A-119

CostPro User Manual

Appendix A - CostPro Help System

5.

Cost to Remove Soil: This value is calculated automatically by multiplying the labor and equipment cost
per work hour by the number of hours required to remove the contaminated soil.

6.

Number of Debris Box Containers Needed: The number of debris boxes needed to contain the
contaminated soil is calculated automatically by dividing the volume of contaminated soil by 20 cubic yards
and rounding up to the nearest whole number.

7.

Cost of One 20-cubic-yard Capacity Debris Box Container:3 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

8.

Cost of Debris Box Containers: This value is calculated automatically by multiplying the total number of
debris boxes required by the cost of one debris box.

9.

Cost of Mobilization and Demobilization:4 This cost is incurred for activities requiring the use of heavy
equipment. This information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.
Total Cost of Removal of Soil: This value is calculated automatically by adding the cost of removal of the
contaminated soil, the cost of containers, and the cost of mobilization and demobilization.

CB-8

Certification of Closure Worksheet

The cost of certification of closure includes professional and administrative fees for performing closure inspections
and preparing the certification of closure report. If a number of units of the same type are being closed in the same
manner at the same time, the user may choose to charge the cost of certification of closure only once for all similar
units.
1.

Number of Units Requiring Certification of Closure: Enter the number of units being closed.

2.

Cost of Certification of Closure per Unit:18 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Certification of Closure: This value is calculated automatically by multiplying the number of
units to be closed by the cost per unit for certification.

18

Assumes performance of the following tasks by an independent registered professional engineer at a labor, overhead, and
profit rate of $86.46 per hour: 1) 8 hours for initial review of closure plan, 2) 16 hours for final closure inspections, and 3) 16
hours for preparation of a certification of closure report [(8 hrs + 16 hrs + 16 hrs) x $86.46/hr = $3,458.00]. The estimate also
includes 20 clerical hours at a total rate of $33.00 per hour (20 hrs x $33.00/hr = $660.00). The total cost is: $3,458.00 +
$660.00 = $4,118.00. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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POST-CLOSURE CARE
During closure, the owner or operator may determine that clean closure requirements cannot be met. In such a case,
post-closure care for a hazardous waste management unit must begin after completion of closure of the unit and
must continue for 30 years after that date. The duration of the post-closure care period may be extended by the
regulating authority to protect human health and the environment, or it may be reduced, if appropriate. If after final
closure of a unit, the owner or operator is subject to post-closure care requirements, the owner or operator must
maintain the integrity and effectiveness of the final cover. To meet the regulatory requirements for post-closure care,
approved post-closure care plans prepared by an owner or operator generally may involve the following routine
activities listed below.











Removal of leachate generated during the post-closure care period
Site security
Maintenance of the vegetative cover including mowing, watering, and fertilizing
Repair and inspection of the vegetative cover and leachate management system for damage
Groundwater monitoring
Deed notation
Maintenance and inspection of the asphalt cover, if applicable
Surface emission monitoring, if applicable
Gas extraction and perimeter probe monitoring, if applicable
Certification of completion of post-closure care at the end of the post-closure care period

Some of the activities listed above may not be applicable to units other than landfills that are complying with the postclosure care requirements for landfills. For each activity described above, there is a corresponding activity worksheet
in the system.
PC-1

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.

Post-Closure Care

A-121

CostPro User Manual

PC-2

Appendix A - CostPro Help System

Removal of Leachate Worksheet

Leachate that is generated during the post-closure care period must be collected and managed. The cost of
removing the leachate is based on the cost of pumping the leachate out of the holding vessel by a vacuum truck,
transporting, treating, and disposing of the leachate.
1.

Volume of Leachate to be Removed per Removal Event: Enter the number of gallons of leachate to be
removed from the holding vessel per removal event.

2.

Number of Leachate Removal Events Per Year: Enter the number of times per year the leachate is
removed.

3.

Volume of Leachate to be Removed Per Year: This value is calculated automatically by multiplying the
volume of leachate to be removed by the number of removal events per year.

4.

Cost to Remove, Treat, and Dispose of Leachate per Gallon:1 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

5.

Cost per Year for Removal of Leachate: This value is calculated automatically by multiplying the volume
of leachate removed per year by a value from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

6.

Number of Years in Post-Closure Care Period: Enter the number of years in the post-closure period.
Assume 30 years unless otherwise specified by the owner or operator.
Total Cost of Removal of Leachate: This value is calculated automatically by multiplying the removal cost
per year by the number of years in the post-closure care period.

PC-3

Site Security Worksheet

During the post-closure care period, the owner or operator may implement security measures to restrict the entry of
persons or livestock in the area of the closed hazardous waste management unit. The cost estimate for this activity
is based on installing an industrial chain-link fence around the closed unit. If controls are already present, then the
installation of a fence may not be necessary.
1.

Fencing

1.A

Length of Fencing: Determine the total length of fencing required by adding the lengths of all sides of the
unit and entering the total in feet.

1

Cost for removal of one gallon of leachate is based on 1998 price quotes from several commercial hazardous waste
management companies. The cost includes transport, treatment, and disposal of bulk, water-based, hazardous liquids by a
third-party contractor.
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1.B

Labor, Material, and Equipment Cost per Foot:2 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Cost to Fence Site: This value is calculated automatically by multiplying the length of fencing by the labor,
material, and equipment cost.

2.

Corner Posts

2.A

Number of Corner Posts: Assume four if unknown.

2.B

Cost per Corner Post:3 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

2.C

Cost to Erect Corner Posts: This value is calculated automatically by multiplying the number of corner
posts by the cost per corner.

3.

Gates

3.A

Number of Gates Required: Assume a minimum of one unless otherwise specified.

3.B

Labor, Material, and Equipment Cost:4 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.C

Cost to Install Gates: This value is calculated automatically by multiplying the number of gates by the cost
per gate.

4.

Reflector Signs

4.A

Number of Signs Required: Assume a minimum of four unless otherwise specified.

4.B

Labor, Material, and Equipment Cost:5 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

2

3

4

5

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 603, item no. 32 31 1320 0200. Activity
described is the installation of a 6-foot tall schedule-40 industrial chain-link fence with three strands of barbed wire. The
fencing is constructed of 9-gauge wire and galvanized steel with 2-inch link posts, 10 foot on center, and a 1-5/8-in top rail.
Crew B-80C includes two laborers, one light truck driver, one 1.5-ton flatbed truck, and one manual post auger. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 603, item no. 32 31 1320 1100. Activity
described is the installation of 3-inch-diameter, galvanized steel, corner fence posts in concrete. Crew B-80C includes two
laborers, one light truck driver, one 1.5-ton flatbed truck, and one manual post auger. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 604, item no. 32 31 1320 2400. Activity
described is the installation of a galvanized steel gate that is 4 feet wide by 5 feet high with a 2-inch frame in concrete. Crew
B-80C includes two laborers, one light truck driver, one 1.5-ton flatbed truck, and one manual post auger. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 330, item no. 10 14 5320 0012. Activity
described is the installation of a 24-inch by-24-inch 0.080-inch aluminum reflective signs with no posts. Crew B-80C
includes two laborers, one light truck driver, one 1.5-ton flatbed truck, and one manual post auger. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
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Cost to Install Signs: This value is calculated by multiplying the number of signs required by the cost per
sign.
Total Cost of Site Security: This value is calculated automatically by adding the costs for fencing, corner
posts, gates, and signs.

PC-4

Maintenance of Vegetative Cover Worksheet

The vegetative cover that was established at closure must be maintained during the post-closure care period.
Maintenance activities include mowing, watering, and fertilizing.
1.

Mowing

1.A

Area of Cover to be Mowed: This value is transferred from any Cover Installation Inventory worksheet (CI1) associated with this facility. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

1.B

Area of Cover to be Mowed in thousand square feet (MSF): This value is calculated automatically by
dividing the area in square feet by 1000 to convert the area to MSF

1.C

Labor and Equipment Cost per MSF:6 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Cost of One Mowing Event: This value is calculated automatically by multiplying the area in MSF by the
labor and equipment cost.

1.E

Number of Mowing Events per Year: If not otherwise specified, assume five events per year.

1.F

Number of Years in the Post-Closure Period: If not otherwise specified, assume 30 years.

1.G

Number of Mowing Events in the Post-Closure Period: This value is calculated automatically by
multiplying the number of mowing events per year by the number of years in the closure period.

1.H

Cost to Mow for Post-Closure Care Period: This value is calculated automatically by multiplying the cost
of one mowing event by the number of mowing events in the post-closure period.

2.

Fertilizing

2.A

Area of Cover to be Fertilized: This value is taken from the mowing section.

2.B

Labor, Material, and Equipment Cost:7 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

6

7

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 339, item no. 32 01 9019 4210. Cost
includes mowing with a tractor equipped with a 5-ft cutter or sickle-bar on smooth terrain. If State Cost Factor was chosen in
the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 339, item 32 01 9013 0140. Activity
described is fertilizing (4 pounds per thousand square feet) with a truck whirlwind spreader. If State Cost Factor was chosen
in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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2.C

Cost of One Fertilizing Event: This value is calculated automatically by multiplying the area in MSF by the
labor and equipment cost.

2.D

Number of Fertilizing Events per Year: If not otherwise specified, assume two events per year.

2.E

Number of Years in the Post-Closure Care Period: If not otherwise specified, assume 30 years.

2.F

Number of Fertilizing Events in the Post-Closure Period: This value is calculated automatically by
multiplying the number of fertilizing events per year by the number of years in the closure period.

2.G

Cost to Fertilize for Post-Closure Care Period: This value is calculated automatically by multiplying the
cost of one fertilizing event by the number of fertilizing events in the post-closure period.

3.

Watering

3.A

Area of Cover to be Watered: This value is taken from the mowing section.

3.B

Labor and Material Cost per MSF:8 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

3.C

Cost of One Watering Event: This value is calculated automatically by multiplying the area in MSF by the
labor and equipment cost.

3.D

Number of Watering Events per Year: If not otherwise specified, assume 5 events per year.

3.E

Number of Years in the Post-Closure Care Period: If not otherwise specified, assume 30 years.

3.F

Number of Watering Events During the Post-Closure Care Period: This value is calculated
automatically by multiplying the number of watering events per year by the number of years in the closure
period.

3.G

Cost to Water for Post-Closure Care Period: This value is calculated automatically by multiplying the
cost of one watering event by the number of watering events in the post-closure period.
Total Cost of Maintenance of Vegetative Cover: This value is calculated automatically by adding the cost
of mowing, fertilizing, and watering the vegetative cover.

PC-5

Repair and Inspection of Vegetative Cover Worksheet

During the post-closure care period, inspections must be conducted on a regular basis to ensure that the leachate
management system is functioning and to inspect the final cover for damage.
The cost of maintaining and repairing the final cover during the entire post-closure care period can be approximated
based on a percentage (nominally 20 percent) of the cost of constructing the final cover. If the unit is closed and
construction costs for the final cover are not available, use the cover installation worksheets CI-3 through CI-6 to
estimate the cost. This worksheet retrieves information from the Cover Installation Summary worksheets (CI-2)
found for any units in this facility.
8

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 340, item no. 32 01 9026 4900. The
activity described is watering, 1 inch of water per thousand square feet of lawn by one common laborer.
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1.

Maintenance and Repair of Final Cover

1.A

Cost of Installing Undifferentiated Fill: This value is the sum of costs transferred from all Cover
Installation Summary worksheets (CI-2) associated with the facility. The user can replace this value with
one that is more appropriate by selecting Override Defaults.
Cost of Installing Clay Layer: This value is the sum of costs transferred from all Cover Installation
Summary worksheets (CI-2) associated with the facility. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

1.B

1.C

Cost of Installing Geomembrane: This value is the sum of costs transferred from all Cover Installation
Summary worksheets (CI-2) associated with this facility. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

1.D

Cost of Installing Drainage Layer: This value is the sum of costs transferred from all Cover Installation
Summary worksheets (CI-2) associated with this facility. The user can replace this with one that is more
appropriate by selecting Override Defaults.

1.E

Cost of Installing Earthen Layer: This value is the sum of costs transferred from all Cover Installation
Summary worksheets (CI-2) associated with this facility. The user can replace this with one that is more
appropriate by selecting Override Defaults.

1.F

Cost of Installing Topsoil: This value is the sum of costs transferred from all Cover Installation Summary
worksheets (CI-2) associated with this facility. The user can replace this with one that is more appropriate
by selecting Override Defaults.

1.G

Cost of Installing Colloid Clay Layer: This value is the sum of costs transferred from all Cover Installation
Summary worksheets (CI-2) associated with this facility. The user can replace this with one that is more
appropriate by selecting Override Defaults.

1.H

Cost of Installing Final Cover: This value is calculated automatically by adding the costs for installing the
clay layer, geomembrane, drainage layer, earthen layer, topsoil, and colloid clay layer.

1.I

Maintenance and Repair Factor: This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

1.J

Cost to Maintain and Repair Final Cover: This value is calculated automatically by multiplying the total
cost of the final cover by the maintenance and repair factor.

2.

Post-Closure Care Inspection

2.A

Cost of Conducting One Inspection:9 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Number of Inspections per Year: Enter the number of inspections each year.

9

Cost derived from R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 9, item no. 01 31 1320
0140. The maximum cost of a field engineer per week is $1,950. The hourly rate was obtained as follows: $2,100/week at 40
hrs/week = $52.50/hr. Conducting one inspection is estimated to take approximately 4 hours. Therefore, the cost of one
inspection is $52.50/hr x 4 hrs = $210.00. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
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2.C

Cost of Conducting Inspections per Year: This value is calculated automatically by multiplying the cost
of conducting one inspection by the number of inspections per year.

2.D

Number of Years in the Post-Closure Period: If not otherwise specified, assume 30 years.

2.E

Cost of Conducting Inspections over the Post-Closure Care Period: This value is calculated
automatically by multiplying the cost of conducting inspections per year by the number of years in the postclosure care period.
Total Cost of Repair and Inspection: This value is calculated automatically by adding the cost of
maintenance and the cost of inspection.

PC-6

Groundwater Monitoring Worksheet

During the post-closure care period, the groundwater must be monitored to ensure that hazardous constituents are
not migrating from the closed unit. Estimating this cost using this worksheet assumes that a network of monitoring
wells already exists.
1.

Collection of Groundwater Samples

1.A

Number of Sampling Locations: Enter the number of sampling locations.

1.B

Labor and Equipment Cost:10 When the appropriate level of personal protective equipment (PPE) is
selected, the labor and equipment cost per work hour is chosen automatically. Labor and equipment cost
information is obtained from the cost reference database. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

1.C

Work Rate to Collect One Sample:11 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Collect All Samples: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to collect one sample.

1.E

Cost to Collect Groundwater Samples per Event: This value is calculated automatically by multiplying
the labor and equipment cost per work hour by the number of hours required to collect all samples per
event.

10

11

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Cost for monitoring meters from Hazco Services,
Inc., General Catalog, 1998. Costs include 1 semi-skilled laborer, 1 semi-skilled foreman, and 1 truck from crew ULABI
($58.08/hr); sampling equipment from crew COFWB ($4.90/hr); disposable materials from item number 33020401
($7.72/sample), decontamination materials from item number 33020402 ($6.89/sample); and Hnu meter, Hydac 910 meter,
and water level indicator ($4.75/hr). If State Cost Factor was chosen in the Facility Information Window, this cost has been
adjusted using the index guide found in the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subpart G and H), January 1987, EPA/530-SW-009, Volume III, pg. 2-9.
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2.

Analysis of Groundwater Samples

2.A

Cost to Analyze Samples per Event: Calculate the cost of analysis per sampling event for groundwater
samples. The value transferred automatically is the total cost of analysis per event calculated from the
worksheets for sampling and analysis costs.

3.

Total Cost of Groundwater Monitoring for Post-Closure Care Period

3.A

Cost of Sampling and Analysis of Groundwater per Event: This value is calculated automatically by
adding the cost of collecting groundwater samples and the cost of analyzing groundwater samples.

3.B

Number of Sampling Events per year: Enter the number of sampling events per year.

3.C

Number of Years of Groundwater Monitoring During the Post-Closure Care Period: If not otherwise
specified, assume 30 years.
Total Cost of Groundwater Monitoring: This value is calculated by multiplying the cost of collecting
groundwater samples per event by the number of events per year by the number of years of post-closure
care.

PC-7

Deed Notation Worksheet

The owner or operator must record a notation on the deed to the property to notify any potential purchaser that the
property has been used to manage hazardous waste.
1.

Attorney Fees:12 This information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.

Clerical and Deed Filing Fees: This fee is commonly a percentage of the assessed value of the property,
but it can vary according to local statutes. The user can approximate the fees as .10 percent of the cost of
closure, not to exceed $5,000. A default of $5,000 is included in the software. The user can replace this
value with one that is more appropriate by selecting Override Defaults.
Total Cost of Deed Notation: This value is calculated automatically by adding the attorney fees and the
clerical and deed filing fees.

PC-8

Maintenance and Inspection of Asphalt Cover Worksheet

During the post-closure care period, inspections must be conducted on a regular basis to ensure that the leachate
management system is functioning and to inspect the final cover for damage.
1.

Maintenance of Asphalt Cover

1.A

Area of Asphalt Cover: This value is transferred from all Cover Installation Inventory (CI-1) worksheets
associated with this facility. The user can replace this with one that is more appropriate by selecting
Override Defaults.

12

It is estimated that approximately 10 professional hours, at a rate of $180.00 per hour, are necessary to review the deed and
survey plat of the property and to amend the deed to indicate the existence of hazardous waste on the site.
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1.B

Cost of Sealcoating Asphalt Cover per Cubic Yard:13 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.C

Cost of One Sealcoating Event: This value is calculated automatically by multiplying the area of asphalt
cover by the cost of sealcoating.

1.D

Number of Sealcoating Events During the Post-Closure Period: Assume once every five years, if not
otherwise specified.
Total Cost to Maintain Asphalt Cover: This value is calculated automatically by multiplying the cost of
one sealcoating event by the number of sealcoating events during the post-closure care period.

2.

Post-Closure Care Inspection

2.A

Cost of Conducting One Inspection:9 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Number of Inspections per Year: Enter the number of inspections each year.

2.C

Cost of Conducting Post-Closure Care Inspections per Year: This value is calculated automatically by
multiplying the cost of conducting one inspection by the number of inspections per year.

2.D

Number of Years in Post-Closure Care Period: If not otherwise specified, assume 30 years.

2.E

Cost to Conduct Post-Closure Care Inspections over the Post-Closure Care Period: This value is
calculated automatically by multiplying the cost of conducting inspections per year by the number of years in
the post-closure care period.
Total Cost of Maintenance and Inspection: This value is calculated automatically by adding the cost of
maintenance and the cost of inspection.

PC-9

Surface Emission Monitoring Worksheet

During the post-closure care period, some landfill owner and operators are required to monitor the landfill gas
emissions by traversing the landfill with gas monitoring equipment at pre-determined intervals and where visual
observations indicate elevated concentrations of landfill gases.
1.

Surface Emission Monitoring

1.A

Area of Landfill Requiring Surface Emission Monitoring: Enter the area of the landfill in acres which
require surface emission monitoring.

13

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 337, item no. 32 01 1368 0450. Activity
is described as slurry sealing, two coats, large area using a road mixer and a distribution truck. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
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1.B

Labor and Equipment Cost per work hour:14 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Monitor One Acre:15 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Monitor Entire Area: This value is calculated automatically by multiplying
the number of acres by the work rate per acre.

1.E

Cost of Monitoring per event: This value is calculated automatically by multiplying the cost per work hour
by the number of hours required to monitor the entire area.

2.

Monitoring Events

2.A

Number of Monitoring Events per year: Enter the number of monitoring events per year.

2.B

Number of Years of Surface Emission Monitoring during the Post-Closure Care Period: If not
otherwise specified, assume 30 years.
Total Cost of Surface Emission Monitoring: This value is calculated automatically by multiplying the cost
of monitoring per year by the number of years in the post-closure care period.

PC-10 Gas Extraction and Perimeter Probe Monitoring Worksheet
During the post-closure care period, some landfill owner and operators are required to install gas extraction systems
to monitor the landfill for gas. During the post-closure care period the gas extraction system and perimeter probes
must be sampled to determine the amount and type of gas in the landfill.
1.

Gas Extraction and Perimeter Probe Monitoring

1.A

Number of Monitoring Points: Enter the number of locations (gas extraction systems and perimeter
probes) which require sampling.

1.B

Labor and Equipment Cost per work hour:16 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

14

15

16

Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item numbers 33020306 and 33020303. Activities described as monitoring gas
vents and organic vapor analyzer rental per day. The hourly rate for crew XYBBC ($16.88) is added to the equipment rental
rate per hour ($19.00), assuming 10 hours per day, for a total cost of $35.88 per hour. If State Cost Factor was chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Work rate is determined by assuming 0.5 acres could be monitored in one hour, by following this method: monitor a specified
path around the perimeter of the landfill along a pattern that traverses the landfill at 30 meter intervals and where visual
observations indicate elevated concentrations of landfill gas. Regulations regarding monitoring emissions are found in U.S.
Environmental Protection Agency, 40 Code of Federal Regulation '60.753.
Cost derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental
Remediation Cost Data – Unit Price, 2006, item numbers 33020306 and 33020330 and Hazco Services, Inc., General Catalog,
1998, item id. Velocicalc 8360 plus. The items described are monitoring gas vents, portable combustible gas/oxygen
indicator, monthly rental, and pressure/flow/temperature indicator, monthly rental. The hourly rate for crew XYBBC ($16.88)
is added to the equipment rental rate per hour ($1.26 + $0.96), assuming 10 hours per day, for a total cost of $19.10 per hour.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
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1.C

Work Rate Required to Monitor One Point:17 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Monitor All Points: This value is calculated automatically by multiplying
the number of monitoring points by the work rate per monitoring point.

1.E

Cost of Monitoring per event: This value is calculated automatically by multiplying the cost per work hour
by the number of hours required to monitor the entire area.

2.

Monitoring Events

2.A

Number of Monitoring Events per Year: Enter the number of monitoring events per year.

2.B

Number of Years of Gas Extraction and Perimeter Probe Monitoring during the Post-Closure Care
Period: If not otherwise specified, assume 30 years.
Total Cost of Gas Extraction and Perimeter Probe Monitoring: This value is calculated automatically by
multiplying the cost of monitoring per year by the number of years in the post-closure care period.

PC-11 Certification of Completion of Post-Closure Care Worksheet
1.

Number of Units Requiring Certification of Completion of Post-Closure Care: Enter the number of
units.

2.

Cost of Certification of Completion of Post-Closure Care per Unit:18 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.
Total Cost of Certification of Completion of Post-Closure Care: This value is calculated automatically
by multiplying the number of units by the cost per certification.

17

18

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33020306. The activity described is monitoring gas vents. If State Cost Factor was chosen
in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Assumes performance of the following tasks by an independent qualified soil scientist at $45.65/hr: 1) 8 hrs to review postclosure care plan, 2) 40 hrs to review documentation at the end of the post-closure care period of post-closure monitoring
activities, 3) 16 hrs to conduct a final post-closure inspection, and 4) 16 hrs to prepare a certification of post-closure report [(8
hrs + 40 hrs + 16 hrs + 16 hrs) hrs x $45.65/hr = $3649.60]. The estimate also includes 20 clerical hours at a rate of $24.35
per hour (20 hrs x $24.35/hr = $487.00). The total cost is: $3649.60 + $487.00 = $4136.60. If State Cost Factor was chosen
in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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DECONTAMINATION
Once the waste has been removed from a hazardous waste management unit, the components and structures of the
unit will require decontamination at closure. Examples of units or components that will require decontamination
include the surface of a concrete drip pad or the walls and floors of a containment building.
The surface area of the unit or structure needed to calculate decontamination costs is transferred from the inventory
worksheet for the specific unit that is being closed. In addition, if decontamination of heavy equipment is required for
closure activities, this cost must be calculated and a support worksheet is provided for this purpose.
The unit decontamination worksheets are based on the two most commonly used methods of decontamination: (1)
steam cleaning or pressure washing and (2) sand blasting. The equipment decontamination worksheet estimates the
cost of decontamination by steam cleaning or pressure washing. The decontamination costs calculated on the
individual support worksheets (DC-2 through DC-4) are transferred to, and totaled, on the decontamination summary
worksheet (DC-1) to obtain a total cost of decontamination for the unit.
Decontamination of hazardous waste facilities results in large volumes of decontamination (decon) water, particularly
for facilities having multiple RCRA units. This decon water is usually aggregated in tanker trucks for offsite treatment
and disposal. CostPro users may find it helpful to aggregate decon solution volumes from several areas (e.g.,
multiple container storage areas and tanks) to simplify subsequent consideration of transportation (usually in 6,900
gallon tanker trucks) and treatment. Treatment of decon water is one of the most important costs for the closure of a
RCRA facility. This treatment ranges from discharge to a local POTW (assuming that the contaminant load is very
low) to onsite treatment (e.g., using activated carbon to remove organic contaminants) to disposal at an industrial
wastewater treatment facility, which could involve transportation of large volumes of water over long distances. The
RCRA facility and the permit writer should determine well before closure the proper disposal of decon waters, since
significant cost savings opportunities or expenses can be identified when the RCRA permit is written.
DC-1

Summary Worksheet

The summary worksheet reflects the costs calculated on the individual decontamination support worksheets (DC-2
through DC-4). The summary worksheet displays the name of the individual support worksheets associated with
decontamination. The summary worksheet also is shows the total cost of decontamination based on those individual
worksheet total costs. Once the decontamination cost is reflected on this worksheet, the total decontamination cost
is transferred automatically to the appropriate unit summary worksheet.
DC-2

Decontamination by Steam Cleaning or Pressure Wash Worksheet

Use this worksheet when the proposed method of decontaminating the unit is steam cleaning or pressure washing.
1.

Area of Unit to be Decontaminated: Where appropriate for units (e.g. Container Storage Area), this
information is transferred automatically from the appropriate primary unit worksheet and does not require
manual entry. Where a value is not available for unit type (e.g. Land Treatment Units) or the user wishes to
change the transferred value must be adjusted, the user can replace or update the default value with one
that is more appropriate by selecting Enter to the right of the cell.
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2.

Labor and Equipment Cost per Work Hour:1 When the appropriate level of PPE is selected, the labor
and equipment cost per hour is chosen automatically. The default is PPE level D. Labor and equipment
cost information is obtained from the cost reference database. The user can replace this value with one that
is more appropriate by selecting Override Defaults.

3.

Work Rate to Steam Clean or Pressure Wash one Square Foot:2 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

4.

Number of Hours Required to Steam Clean or Pressure Wash the Unit: This value is calculated
automatically by multiplying the area to be decontaminated (Item 1) by the work rate (Item 3).

5.

Subtotal of Labor and Equipment Cost to Decontaminate by Steam Cleaning or Pressure Washing:
This value is calculated automatically by multiplying the labor and equipment cost per work hour (Item 2) by
the number of hours required to steam clean or pressure wash the unit (Item 3).

6.

Volume of Decontamination Fluid:3 This value is calculated automatically by multiplying the area to be
decontaminated (Item 1) by one gallon per square foot. The volume of decontamination fluid may be
disposed of either in drums or as bulk liquid. The user should select the desired option using the
appropriate radio button.
Drums: If the decontamination fluid will be managed in drums, the cost of the drums must be calculated.
This value is calculated automatically by dividing the total volume of decontamination fluid by 55 gallons per
drum and rounding up to the nearest whole number. (The user should use support worksheets TR-1 and
TD-2 to calculate the cost of transportation, treatment, and disposal of the waste in drums.)
Bulk: If the volume is too great to be handled effectively by placement in drums or will be handled in bulk for
other reasons, the user can use support worksheet TD-3 to calculate the cost of transportation, treatment,
and disposal of the decontamination fluid.
Drum or Bulk: The user should select and add the appropriate support worksheets for TD and TR and
ensure the appropriate numbers are automatically or manually transferred.

7.

1

2

3

Number of Drums Required to Contain Decontamination Fluid: If the decontamination fluid will be
managed in drums, the cost of the drums must be calculated. This value is calculated automatically by
dividing the total volume of decontamination fluid by 55 gallons per drum and rounding up to the nearest
whole number. (The user should use support worksheets TR-1 and TD-2 to calculate the cost of
transportation, treatment, and disposal of the waste in drums.)

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 666, crew B-9. Crew B-9
consists of one labor foreman (outside), four building laborers, one air compressor (250 cfm), two air tools and accessories,
and two 50-ft air hoses (1.5-inch-diameter). See Appendix B of the user manual for details of the calculation. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 76, item no. 04 01 3020 2040. Work rate is
based on a five-person crew. Work rate is derived from the maximum steam-cleaning work rate of 0.027 work hours per
square foot. A work rate penalty of 1.5 has been added to account for the difficulty of removing residue from irregular
surfaces.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subparts G and H), November 1987, EPA/530-SW-87-009, Volume III, pg. 5-3. The rate of generation of decontamination
fluid provided is for steam cleaning and pressure washing as 4 gallons/square foot (gal/sqft). CostPro uses a decontamination
fluid generation of 1gal/sqft, based on discussions with industry. This value can be adjusted up or down.
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8.

Cost of One Drum:4 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

9.

Cost of Drums Needed to Contain Decontamination Fluid: This value is calculated automatically by
multiplying the number of drums required by the cost of one drum.
Total Cost of Decontamination of Unit by Steam Cleaning or Pressure Washing: This value is
calculated automatically by adding the cost of labor and equipment to decontaminate the unit by steam
cleaning and pressure washing and if appropriate, the cost of drums needed to contain the decontamination.

DC-3

Decontamination of Unit by Sandblasting Worksheet

Use this worksheet when the proposed method of decontaminating the unit includes sandblasting.
1.

Area of Unit to Be Decontaminated: Where appropriate for units (e.g. Container Storage Area), this
information is transferred automatically from the appropriate primary unit worksheet and does not require
manual entry. Where a value is not available for unit type (e.g. Land Treatment Units) or the user wishes to
change the transferred value must be adjusted, the user can replace or update the default value with one
that is more appropriate by selecting Enter to the right of the cell.

2.

Labor and Equipment Cost per Work Hour:1 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default is PPE Level D. Labor and equipment cost information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Work Rate to Sandblast One Square Foot:5 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.

Number of Hours required to Sandblast the Unit: This value is calculated automatically by multiplying
the surface area to be decontaminated (Item 1) by the work rate (Item 3).

5.

Subtotal of Labor and Equipment Costs to Decontaminate by Sandblasting: This value is calculated
automatically by multiplying the labor and equipment cost per work hour (Item 2) by the number of hours
required to sandblast the area (Item 4).

6.

Volume of Material Used for Sandblasting:6 This value is calculated in two steps:
6-1: the ratio of sand to area is applied (2 pounds of sand per square foot of area).
6-2: the volume of material used is calculated automatically by multiplying the area to be decontaminated
(Item 1) by 2 pounds of sand per square foot of area (Item 6-1).

4

5

6

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item number 33190430, 55-gallon reconditioned steel 17-H drum.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 67, item no. 03 35 2960 0700 and 03 35
2960 0750. Activity described is finishing concrete walls using sandblasting and light penetration.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subparts G and H), January 1987, EPA/530-SW-87-009, Volume III, pg. 5-3. The rate of generation of decontamination
sand provided is for sandblasting (dry system).
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7.

Number of Drums Required to Contain Decontamination Sand for Removal:7 This value is calculated
automatically by dividing the volume of material used for sandblasting (Item 6) by 808.89 pounds per drum
and rounding up to the nearest whole number.

8.

Cost of One Drum:4 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

9.

Cost of Drums Needed to Contain Decontamination Sand: This value is calculated automatically by
multiplying the number of drums needed (Item 7) by the cost of one drum (Item 6).
Total Cost of Decontamination by Sandblasting: This value is calculated automatically by adding the
cost of labor and equipment to decontaminate the unit (Item 5) and the cost of drums needed to contain
decontamination sand (Item 9).

DC-4

Decontamination of Heavy Equipment Worksheet

Decontamination of heavy equipment typically will be conducted for equipment that has come in contact with
hazardous waste.
1.

Number of Hours Needed to Decontaminate Heavy Equipment:8 Enter the number of hours needed to
decontaminate heavy equipment. The following table presents estimates of the time necessary to
decontaminate different types of heavy equipment. Assume that each piece of heavy equipment will be
decontaminated at least once for the closure of each unit. Enter the total number of hours to steam clean
the equipment for this unit.
Equipment

Decontamination Time (hrs)
1
1
2
2
3
3
3
3

Forklift
Rotary disc
Tractor
Tank wagon
Front-end loader
Dozer
Backhoe
Front shovel
2.

Cost of Steam Cleaner Rental per Hour:9 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Subtotal Steam Cleaner Rental Cost: This value is calculated automatically by multiplying the number of
hours to decontaminate the heavy equipment for this unit (Item 1) by the steam cleaner rental cost (Item 2).

7

8

9

Unit weight of medium sand, on average, equals 110 lbs/cubic foot. Using the conversions of 0.1337 cubic feet/gal and 55gal/drum, the calculation is: 110 lbs/cubic foot x 0.1337 cubic foot/gal x 55 gal/drum = 808.89 lb/drum.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subparts G and H), January 1987, EPA/530-SW-87-009, Volume III, pg. 5-2.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 658, item no. 01 54 3340
6300. Rental cost per hour was derived by dividing the daily rental rate by hours per day and adding the hourly operating
cost: ($46.50/day  8 hrs/day) + $2.90hr = $8.72 hr. If State Cost Factor was chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
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4.

Labor and Equipment Cost per Work Hour:10 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per hour is chosen automatically. The default is
PPE level D. Labor and equipment cost information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

5.

Subtotal of Labor and Equipment Cost to Decontaminate by Steam Cleaning: This value is calculated
automatically by multiplying the number of hours needed (Item 1) by the labor and equipment cost per work
hour (Item 4).

6.

Volume of Decontamination Fluid:11 This value is calculated automatically by multiplying the hours
needed by 100 gallons per hour. The volume of decontamination fluid may be disposed of either in drums
or as bulk liquid. The user should select the desired option using the appropriate radio button.
Drums: If the decontamination fluid will be managed in drums, the cost of the drums must be calculated.
This value is calculated automatically by dividing the total volume of decontamination fluid by 55 gallons per
drum and rounding up to the nearest whole number. (The user should use support worksheets TR-1 and
TD-2 to calculate the cost of transportation, treatment, and disposal of the waste in drums.)
Bulk: If the volume is too great to be handled effectively by placement in drums or will be handled in bulk for
other reasons, the user can use support worksheet TD-3 to calculate the cost of transportation, treatment,
and disposal of the decontamination fluid.
Drum or Bulk: The user should select and add the appropriate support worksheets for TD and TR and
ensure the appropriate numbers are automatically or manually transferred.

7.

Number of Drums Required: If drum management is selected, this value is calculated automatically by
dividing the volume of decontamination fluid by 55 gallons per drum and rounding up to the nearest whole
number.

8.

Cost of One Drum:4 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

9.

Cost of Drums: If drum management is selected, his value is calculated automatically by multiplying the
number of drums needed (Item 7) by the cost of one drum (Item 8).

10

11

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 663, crew A-1. Total cost
for one common laborer is $44.75 per hour. Refer to Appendix B of the manual for details of the PPE calculation. If State
Facility is chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 658, item no. 01 54 3340 6300. Production
rate of steam cleaner is 100 gallons per hour.
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10.

Cost of Construction of Temporary Decontamination Area:12 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults. Because it is assumed that a single decontamination area will be used for closure of all units, this
cost should be incurred only once.

11.

Cost of Demolition of Temporary Decontamination Area:13 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults. This cost should be incurred only once for the closure of all units.
Total Cost of Decontamination of Heavy Equipment: This value is calculated automatically by adding
the cost of rental of the steam cleaner, labor and equipment cost, the cost of drums (if appropriate), and the
costs of construction and demolition of the temporary decontamination area.

12

13

Assume the temporary decontamination area is 25.5 foot by 17 foot and is constructed on a ¾-inch plywood base, with 6-inch
by 8-inch by 8.5-foot railroad tie curbs and 2-inch by 8-inch by 16-inch concrete blocks that hold the 6-mil polyethylene
sheeting that covers the decontamination area.
Plywood: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 132, item no. 06 16 2310
0200. The cost per square foot is $1.70. A total of 433.4 square feet of plywood is needed to cover the decontamination area.
The cost of the plywood was calculated by multiplying the cost per square foot by the number of square feet: $1.70/ft2 x 433.4
ft2 = $736.78.
Railroad Ties: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 480, item no. 34 11 3316
1600. The cost per tie is $76.50. A total of 10 railroad ties is needed to construct a curb around the decontamination area.
The cost of the railroad ties was calculated by multiplying the cost per railroad tie by the number of railroad ties needed:
$76.50/tie x 10 ties = $765.00.
Polyethylene Sheeting: Hazco Services, Inc., General Catalog, 1998, part no. B-P20-6, 20-ft-by-100-ft roll of 6-mil
polyethylene sheeting. The cost per roll is $56.07. One roll is needed to cover the decontamination area.
Concrete Blocks: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 87, item no. 04 22
1010 0020. The cost per block is $1.02. A total of 15 concrete blocks is needed to hold the polyethylene sheeting. The cost
of the blocks was calculated by multiplying the cost of one block by the number of blocks needed: $1.02/block x 15 blocks =
$15.30.
Labor to Construct Decontamination Area: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009,
page 621, crew A-1. Assume that two building laborers at $49.00 per hour will construct the decontamination area in eight
hours. The cost of the labor was calculated by multiplying the number of laborers by the cost per hour by the number of work
hours needed to construct the decontamination area: $49.00/hr x 2 x 8 = $784.00.
Equipment Rental: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 614, item no. 01 54 3340
2020. One forklift will be needed to move the railroad ties into place. The cost of renting one forklift for one day was
calculated by multiplying the cost of operation per hour by eight hours and adding the daily rental cost: ($22.00/hr x 8 hrs) +
$198.00 = $374.00.
The total cost of constructing the decontamination area is $736.78 + $765.00 + 56.07 + 15.30 + $784.00 + $374.00 =
$2,731.15.
Costs for demolition of the temporary decontamination area were derived as follows:
Labor to Demolish the Decontamination Area: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009,
page 621, crew A-1 (labor only). Assume that two building laborers, at $49.00 per hour, demolish the decontamination area in
eight hours. The cost of the labor was calculated by multiplying the number of laborers by the cost per hour by the number of
work hours needed to demolish the decontamination area: 2 x $49.00/hr x 8 hrs = $784.00.
Equipment Rental: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 614, item no. 01 54 3340
2020. One forklift will be needed to move the railroad ties into place. The cost of renting one forklift for one day was
calculated by multiplying the cost of operation per hour by eight hours and adding the daily rental cost: ($22.00/hr x 8 hrs) +
$198.00 = $374.00.
Drums to Contain Contaminated Polyethylene Sheeting: Azimuth Group, Ltd., ECHOS (Environmental Cost Handling
Options and Solutions) Environmental Remediation Cost Data – Unit Price, 2006, item number 33190430, 55-gallon
reconditioned steel 17-H drum. Two drums are needed to contain the polyethylene sheeting. The cost of purchasing drums
was calculated as follows: $83.85/drum x 2 drums = $167.70.
The total cost of demolishing the decontamination area is $784.00 + $374.00 + $167.70 = $1,325.70.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
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SAMPLING AND ANALYSIS
Sampling and analysis will be conducted at several points during closure of a hazardous waste management unit and
the post-closure care period. The closure and post-closure care plans prepared by the owner or operator should
identify when, where, and how sampling and analysis activities will be conducted during closure and during the postclosure care period.
The following topics discuss the development of cost estimates for sampling and analysis for closure and postclosure care, as well as the types of sample collection techniques and analytical methods typically used.
The types of samples and methods of collecting samples for which cost estimating worksheets have been developed
are listed below. All estimates of sampling costs include costs for collection and handling of samples, rental of
sampling equipment, shipment of samples, decontamination of the sampling crew, and rental of necessary vehicles.
Sampling and Analysis Support Worksheets
The Sampling and Analysis Worksheets include 11 separate worksheets, including the Sampling and Analysis (S&A)
inventory (SA-1) and S&A Summary (SA-2) worksheet.
These worksheets allow you to account for sampling and analysis costs associated with closure and post-closure
activities. To determine the analysis cost for any samples collected, the user must determine the type of analysis,
cost per analysis, and number of analyses to be performed. Note: when selecting the number of samples, the user
should note that it is typical to increase the planned number of samples by 10% to account for Quality
Analysis/Quality Control (QA/QC) samples (e.g., duplicates and blanks). The user should enter a sample amount
that includes planned QA/QC samples. Each of the S&A worksheets is described below.
SA-1

Sampling and Analysis Inventory Worksheet

The S&A Inventory Worksheet accumulates all of the sampling information necessary to complete the appropriate
cost estimating S&A worksheets to determine the cost of S&A during closure. In the space provided, the user should
identify the number of sample locations appropriate for each type of activity, including: (1) subsurface (2.5-inch
diameter drilling); (2) subsurface (4-inch diameter drilling); (3) concrete core; (4) wipe; (5) surface water and liquid;
(6) soil, sludge and sediment; (7) groundwater, and (8) lysimeters. Depending on the work being conducted, it may
be necessary to complete each section of the inventory sheet or only select sections of the worksheet. Comments
regarding the basis for the numbers or other justification and documentation can be recorded in the Notes cell at the
bottom of the inventory worksheet.
SA-2

Summary Worksheet

The S&A Summary Worksheet accumulates the costs calculated from each sampling and analysis activity. The
summary worksheet displays the name of each worksheet associated with a sampling and analysis activity and the
associated costs (support sheets SA-3 through SA-11, including): (1) SA-3, subsurface (2.5-inch diameter drilling);
(2) SA-4, subsurface (4-inch diameter drilling); (3) SA-5, concrete core; (4) SA-6, wipe; (5) SA-7, surface water and
liquid; (6) SA-8, soil, sludge and sediment; (7) SA-9 groundwater, and (8) SA-10, soil-liquid pore; and (9) SA-11,
subsurface soil. The summary worksheet also calculates the total S&A cost for the unit by summing the individual
activity costs. Note: To have the totals carry over from individual sampling support sheets, the user should make
sure the number of sampling events (generally at the bottom of each worksheet) is greater than, or equal to 1.

Sampling and Analysis

A-138

CostPro User Manual

SA-3

Appendix A - CostPro Help System

Drilling and Subsurface Soil Sample Worksheet (2.5-inch diameter boreholes)

Use this worksheet to estimate the cost of collecting soil or rock samples at depth to bore or core soil or rock using a
range of drilling methods. Because the diameter of the borehole will affect the cost estimate, use this worksheet to
estimate the costs for a borehole that is 2.5 inches in diameter. Use worksheet SA-4 for a borehole that is 4 inches
in diameter.
1.

Drilling and Subsurface Soil Sample Costs - 2.5-Inch-Diameter Hole

1.A

Total Number of Borings to be Drilled: The total number of 2.5-inch-diameter holes to be drilled will be
transferred from the inventory worksheet. The user can override this value by checking the Enter key to the
right of this cell.

1.B

Enter Total Depth of Boreholes: Sum the depths in feet of all boreholes to be drilled. If an actual depth
cannot be determined, estimate an average depth per hole and multiply by this depth the number of holes.
Note: the combined depth of the boreholes should be entered, not the average depth per hole.

1.C

Labor and Equipment Cost per work hour:14 Choose the appropriate drilling method and level of PPE
from list by selecting the appropriate radio button. The labor and equipment cost per work hour for that
drilling method and level of PPE automatically will be entered in the cell below.

1.D

Work Rate to Drill a 2.5-Inch Hole:15 Choose the appropriate drilling method from list by selecting the
appropriate radio button. The labor and equipment cost per work hour for that drilling method automatically
will be entered in the cell below.

1.E

Number of Hours Required: This value is calculated automatically by multiplying the total depth of
boreholes (item 1.B) by the work rate (1.D).
Cost of Drilling 2.5-Inch Borings per Sampling Event: This value is calculated automatically by
multiplying the labor and equipment cost per work hour (1.C) by the number of hours required (1.E).

14

15

Hollow-Stem Auger and Cased Borings: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page
677, crew B-55. Crew B-55 consists of two building laborers, one light truck driver, one truck-mounted earth auger, and one
three-ton flatbed truck. See Appendix B of the user manual for details of the PPE calculation.
Rock Core Drilling: Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 677,
crew B-56. Crew B-56 consists of one building laborer, one light equipment operator, one four-inch air track drill, one 600cfm air compressor, and one three-inch-diameter, 50-foot air hose. See Appendix B of the user manual for details of the PPE
calculation.
Hollow-Stem Auger (with collection of samples): Work rate derived from R.S. Means Company, Inc., Means Building
Construction Cost Data, 2009, page 24, item no. 02 32 1310 0600. Work rate is based on a three-person crew. Activities
include augering 2.5-inch-diameter hole in earth. Assume a 50 percent decrease in the drilling rate efficiency for collection of
continuous split-spoon samples.
Cased Borings (with collection of samples): R.S. Means Company, Inc., Means Building Construction Cost Data, 2009,
paged 24, item no. 02 32 1310 0800. The work rate is based on a three-person crew. Activities include cased borings in earth,
with collection of samples, 2.5 inches in diameter. Assume a 50 percent decrease in the drilling rate efficiency for collection
of continuous split-spoon samples.
BX-Size Rock Core (with casing and collection of samples): R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 24, item no. 02 32 1310 1050. Work rate is based on a two-person crew. Activities include drilling BX core
in rock, with casing and sampling.
NX-Size Rock Core (with casing and collection of samples): R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 24, item no. 02 32 1310 1250. The work rate is based on a two-person crew. Activities include drilling an
NX core, with casing and sampling.
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2.

Analysis of Drilling Sample

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for drilling core
samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at the
bottom of the worksheet to document your assumptions and price basis (e.g., number of samples, methods,
turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a red cross)
to the right of the cell. This will open a table; you can review the methods shown and select the number of
analyses of each type that you require. The methods and costs shown are from 2001; however, you can
override the costs shown in the cell. Press the ENTER key after you update a cost to update the method
cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total cost
will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events: Enter the number of sampling events to be conducted at closure. If
sampling is to be conducted only once, you would enter “1” here.
Total Cost of Sampling and Analysis of Drilling and Subsurface Soil Samples for Closure: This value
is calculated automatically by adding the cost of (1) drilling and sampling the 2.5-inch diameter boreholes
and (2) analyzing the samples multiplied by the total number of events.
Total Cost of Analysis of Drilling and Subsurface Soil Samples for Post-Closure Care per Event:
This value is calculated automatically by adding the cost of (1) drilling the 2.5-inch diameter boreholes and
the cost of one sampling and analytical event. If appropriate, this value is used in the Post-closure Care at
Land Treatment Units Worksheet (LT-5).

SA-4

Drilling and Subsurface Soil Sample Worksheet (4-inch diameter boreholes)

Use this worksheet to estimate the cost of collecting soil or rock samples at depth to bore or core soil or rock using a
range of drilling methods, using various drilling methods. Because the diameter of the borehole will affect the cost
estimate, this worksheet (SA-4) is used for boreholes that will be 4 inches in diameter; use worksheet SA-3 for
boreholes that will be 2.4 inches in diameter.
1.

Drilling and Subsurface Soil Sample Costs - 4-Inch-Diameter Boring

1.A

Total Number of Borings to be Drilled: The total number of 4-inch-diameter holes to be drilled will be
transferred from the inventory worksheet. The user can override this value by checking the Enter key to the
right of this cell.

1.B

Total Depth of Boreholes: Sum the depths in feet of all boreholes to be drilled. If an actual depth cannot
be determined, estimate an average depth per hole and multiply by this depth the number of holes. Note:
the combined depth of the boreholes should be entered, not the average depth per hole.
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1.C

Labor and Equipment Cost per Work Hour:14 Choose the appropriate drilling method and level of PPE
from list by selecting the appropriate radio button. The labor and equipment cost per work hour for that
drilling method and level of PPE automatically will be entered in the cell below.

1.D

Work Rate to Drill a 4-Inch-Diameter Boring:16 Choose the appropriate drilling method from list by
selecting the appropriate radio button. The labor and equipment cost per work hour for that drilling method
automatically will be entered in the cell below.

1.E

Number of Hours Required to Drill 4-Inch-Diameter Boring: This value is calculated automatically by
multiplying the total depth of boreholes (item 1.B) by the work rate (1.D).
Cost of Drilling 4-Inch Borings per Sampling Event: This value is calculated automatically by multiplying
the labor and equipment cost per work hour (1.C) by the number of hours required (1.E).

2.

Analysis of Drilling Sample

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for drilling core
samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at the
bottom of the worksheet to document your assumptions and price basis (e.g., number of samples, methods,
turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a red cross)
to the right of the cell. This will open a table; you can review the methods shown and select the number of
analyses of each type that you require. The methods and costs shown are from 2001; however, you can
override the costs shown in the cell. Press the ENTER key after you update a cost to update the method
cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total cost
will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

16

Hollow-Stem Auger (with collection of samples): Work rate derived from R.S. Means Company, Inc., Means Building
Construction Cost Data, 2009, page 24, item no. 02 32 1310 0650. Work rate is based on a three-person crew. Activities
include augering 4-inch-diameter hole in earth. Assume a 50 percent decrease in the drilling rate efficiency for collection of
continuous split-spoon samples.
Cased Borings (with collection of samples): R.S. Means Company, Inc., Means Building Construction Cost Data, 2009,
paged 24, item no. 02 32 1310 0850. The work rate is based on a three-person crew. Activities include cased borings in earth,
with collection of samples, 4 inches in diameter. Assume a 50 percent decrease in the drilling rate efficiency for collection of
continuous split-spoon samples.
BX-Size Rock Core (with casing and collection of samples): R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 24, item no. 02 32 1310 1050. Work rate is based on a two-person crew. Activities include drilling BX core
in rock, with casing and sampling.
NX-Size Rock Core (with casing and collection of samples): R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 24, item no. 02 32 1310 1250. The work rate is based on a two-person crew. Activities include drilling an
NX core, with casing and sampling.
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3.

Sampling Events

3.A

Number of Sampling Events: Enter the number of sampling events to be conducted at closure. If
sampling is to be conducted only once, you would enter “1” here.
Total Cost of Sampling and Analysis of Drilling and Subsurface Soil Samples for Closure: This value
is calculated automatically by adding the cost of (1) drilling and sampling the 4-inch diameter boreholes and
(2) analyzing the samples multiplied by the total number of events.
Total Cost of Analysis of Drilling and Subsurface Soil Samples for Post-Closure Care per Event:
This value is calculated automatically by adding the cost of (1) drilling the 4-inch diameter boreholes and the
cost of one sampling and analytical event. If appropriate, this value is used in the Post-closure Care at Land
Treatment Units Worksheet (LT-5).

SA-5

Concrete Core Sample Worksheet

Collection of concrete core samples may be necessary to verify decontamination of such containment system
structures as concrete pads.
1.

Collection of Core Samples

1.A

Number of Corings to be Drilled: This number is automatically carried over from the inventory worksheet
(SA-1). To enter a different number click the Enter box to the right of the cell.

1.B

Labor and Equipment Cost per work hour:17 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. The
default cost per work hour is Level D PPE. Labor and equipment cost information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.C

Work Rate to Drill Each Core Sample to a 6-Inch Depth:18 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.D

Number of Hours Required to Drill 3-Inch-Diameter Boring: This value is calculated automatically by
multiplying the number of corings by the work rate for drilling core samples.

1.E

Cost of Collection per Sampling Event: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to drill core samples.

2.

Analysis of Core Sample

17

18

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 680, crew B-89A. Crew
B-89A consists of one skilled worker, one laborer, and one large-core drill. See Appendix B of the user manual for details of
the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 73, item no. 03 82 1310 0300. The work rate
is based on a two-person crew. The work rate is for coring of reinforced concrete to a depth of six inches; if the coring sample
is deeper than six inches, add 0.022 to the work rate for each additional inch.
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Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for concrete core
samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at the
bottom of the worksheet to document your assumptions and price basis (e.g., number of samples, methods,
turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a red cross)
to the right of the cell. This will open a table; you can review the methods shown and select the number of
analyses of each type that you require. The methods and costs shown are from 2001; however, you can
override the costs shown in the cell. Press the ENTER key after you update a cost to update the method
cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total cost
will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events: Enter the total number of sampling events to be conducted at closure. If
sampling is to be conducted only once, enter one event.
Total Cost of Sampling and Analysis of Coring Samples: This value is calculated automatically by
adding the cost of (1) collecting core samples and (2) analyzing core samples; to obtain the total cost, the
added cost is then multiplied by the total number of sampling events.

SA-6

Wipe Sample Worksheet

Wipe samples are used to assess surface contamination of hard, nonporous surfaces. Wipe samples are used most
often for contaminants having a heavy, persistent nature (e.g, oily wastes). Wipe samples commonly are used to
verify decontamination of the inside of a tank. Wipe samples can be used to qualitatively establish the presence or
absence of contamination and can reduce sampling costs. For example, their use can reduce, but not eliminate,
more expensive concrete core samples.
1.

Collection of Wipe Sample

1.A

Number of Sampling Locations: This number is automatically carried over from the inventory worksheet
(SA-1). To enter a different number click the Enter box to the right of the cell.

1.B

Labor and Equipment Cost per Work Hour:19 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default is PPE Level D. Labor and
equipment cost information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

19

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Costs include 1 semi-skilled laborer, 1 semi-skilled
foreman, and 1 truck from crew ULABI ($58.08/hr); disposable materials from item number 33020401 ($7.72/sample), and
decontamination materials from item number 33020402 ($6.89/sample). If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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1.C

Work Rate Required to Collect Samples from One Sampling Location:20 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

1.D

Number of Hours Required to Collect All Samples: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to collect samples from one location.

1.E

Cost of Collection per Sampling Event: This value is automatically calculated by multiplying the labor
and equipment cost per work hour by the number of hours required to collect all samples.

2.

Analysis of Wipe Sample

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for wipe
samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at the
bottom of the worksheet to document your assumptions and price basis (e.g., number of samples, methods,
turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a red cross)
to the right of the cell. This will open a table; you can review the methods shown and select the number of
analyses of each type that you require. The methods and costs shown are from 2001; however, you can
override the costs shown in the cell. Press the ENTER key after you update a cost to update the method
cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total cost
will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events: Enter the total number of sampling events to be conducted at closure. If
sampling is to be conducted only once, the user should enter “1.”
Total Cost of Sampling and Analysis of Wipe Samples: This value is calculated automatically by adding
the cost of (1) collecting wipe samples and (2) analyzing wipe samples; that combined cost is then multiplied
by the total number of events.

20

Work rate is determined by assuming two wipe samples can be collected in an hour, by following this method: saturate a
piece of filter paper or gauze with appropriate solvent. Using a pair of stainless steel forceps or rubber gloves, wipe an area of
100 cm2 with the saturated filter paper or gauze to obtain the sample. Place the filter paper or gauze in the sample jar, label
the sample jar, place the sample jar in an ice chest (cool to 4 degrees C), complete appropriate documentation for the sample,
and move to the next sample location.
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Surface Water and Liquid Sample Worksheet

Surface water and liquid samples include any grab sample on a lake, river, or pond, or sampling liquid waste, such as
samples of rinsate and wastewater. If a cost estimate for the collection and analysis of groundwater samples is to be
developed, use the Groundwater Sample Worksheet (SA-8).
1.

Collection of Surface Water and Liquid Samples

1.A

Number of Sampling Locations: The total number of sampling locations will be transferred from the
inventory worksheet. The user can override this value by checking the Enter key to the right of this cell.

1.B

Labor and Equipment Cost per Work Hour:21 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default assumption is PPE Level D. Labor
and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Collect Samples from One Sampling Location:22 This information is obtained
from the cost reference database. The work rate estimates the hours per sample location. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Number of Hours Required to Collect All Samples: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to collect samples from one sampling location.

1.E

Cost of Collection per Sampling Event: This value is automatically calculated by multiplying the labor
and equipment cost per work hour by the number of hours required to collect all samples.

21

22

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Costs include 1 semi-skilled laborer, 1 semi-skilled
foreman, and 1 truck from crew ULABI ($58.08/hr); sampling equipment from crew COFWB ($4.90/hr): disposable
materials from item number 33020401 ($7.72/sample), and decontamination materials from item number 33020402
($6.89/sample). If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
The work rate was obtained by assuming two aqueous samples can be collected in an hour by following these methods:
Rinsate Sample: Using laboratory prepared deionized water or an appropriate solvent, pour water over an area of the surface
to be sampled. Collect the water or solvent in a precleaned sample container. Preserve the sample, label the sample jar, place
the sample in an ice chest (cool to 4°C), complete the appropriate documentation for the sample, and move to the next sample
location.
Wastewater and other aqueous samples: Various sample collection devices (bailers, Kemmerer samples, Van Dorn samples,
peristaltic pump, and others) can be used to collect samples of wastewater and other aqueous samples. Collect samples with
the appropriate device and pour the sample jar liquid into sample containers. Preserve the sample, label, place the sample in
an ice chest (cool to 4°C), complete the appropriate documentation for the sample, decontaminate the sampling equipment,
and move to the next location.
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2.

Analysis of Surface Water and Liquid Samples

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for surface water
and liquid samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES
cell at the bottom of the worksheet to document your assumptions and price basis (e.g., number of samples,
methods, turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a
red cross) to the right of the cell. This will open a table; you can review the methods shown and select the
number of analyses of each type that you require. The methods and costs shown are from 2001; however,
you can override the costs shown in the cell. Press the ENTER key after you update a cost to update the
method cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total
cost will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events: Enter the total number of sampling events to be conducted at closure. If
sampling is to be conducted only once, the user should enter “1.”
Total Cost of Sampling and Analysis of Surface Water and Liquid Samples: This value is calculated
automatically by adding the cost of collecting surface water and liquid samples and the cost of analyzing
surface water and liquid samples multiplied by the total number of events.

SA-8

Soil, Sludge, and Sediment Sample Worksheet

Soil, sludge, and sediment samples are grab samples of sludge, surface soil, sediment, or concrete chips. Collection
of soil, sludge, and sediment samples is typically limited to depths of less than 1.5 feet below ground surface.
1.

Collection of Soil, sludge, and sediment Sample

1.A

Number of Sampling Locations: Enter the number of sampling locations.

1.B

Labor and Equipment Cost per Work Hour:23 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. Labor and equipment cost information is
obtained from the cost reference database. The user can replace this value with one that is more
appropriate by selecting Override Defaults.

23

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Costs include 1 semi-skilled laborer, 1 semi-skilled
foreman, and 1 truck from crew ULABI ($58.08/hr); sampling equipment from crew COFWB ($4.90/hr); disposable materials
from item number 33020401 ($7.72/sample), and decontamination materials from item number 33020402 ($6.89/sample). If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
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1.C

Work Rate Required to Collect Samples from One Sampling Location:24 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

1.D

Number of Hours Required to Collect All Samples: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to collect one sample.

1.E

Cost of Collection per Sampling Event: This value is automatically calculated by multiplying the labor
and equipment cost per work hour by the number of hours required to collect all samples.

2.

Analysis of Soil, Sludge, and Sediment Sample

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for soil, sludge,
and sediment samples. To estimate the cost, enter a value if it is known; in this case you can use the
NOTES cell at the bottom of the worksheet to document your assumptions and price basis (e.g., number of
samples, methods, turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon
(Box with a red cross) to the right of the cell. This will open a table; you can review the methods shown and
select the number of analyses of each type that you require. The methods and costs shown are from 2001;
however, you can override the costs shown in the cell. Press the ENTER key after you update a cost to
update the method cost and total cost. At the bottom of the window, click the SAVE button to save your
work. The total cost will then be entered in the cell. If you wish to update the number of analyses or
methods later, you can double click, make the updates, and SAVE again, to update the cost in the cell.
Note:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events: Enter the total number of sampling events to be conducted at closure. If
sampling is to be conducted only once, the user should enter “1.”
Total Cost of Sampling and Analysis of Soil, Sludge, and Sediment Samples: This value is calculated
automatically by adding the cost of collecting soil, sludge, and sediment samples and the cost of analyzing
soil, sludge, and sediment samples; this added costs is then multiplied by the total number of sampling
events.

24

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subpart G and H), January 1987, EPA/530-SW-009, Volume III, pg. 2-16.
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SA-9

Groundwater Sample Worksheet

1.

Collection of Groundwater Samples

1.A

Number of Sampling Locations: This number is automatically carried over from the inventory worksheet
(SA-1). To enter a different number click the Enter box to the right of the cell.

1.B

Labor and Equipment Cost per Work Hour:25 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default is PPE Level D. Labor and
equipment cost information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Collect Samples from One Sampling Location:26 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

1.D

Number of Hours Required to Collect All Samples: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to collect samples from one location.

1.E

Cost of Collection per Sampling Event: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to collect all samples.

2.

Analysis of Groundwater Samples

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for groundwater
samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at the
bottom of the worksheet to document your assumptions and price basis (e.g., number of samples, methods,
turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a red cross)
to the right of the cell. This will open a table; you can review the methods shown and select the number of
analyses of each type that you require. The methods and costs shown are from 2001; however, you can
override the costs shown in the cell. Press the ENTER key after you update a cost to update the method
cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total cost
will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.

25

26

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Costs include 1 semi-skilled laborer, 1 semi-skilled
foreman, and 1 truck from crew ULABI ($58.08/hr); sampling equipment from crew COFWB ($4.90/hr); disposable materials
from item number 33020401 ($7.72/sample), and decontamination materials from item number 33020402 ($6.89/sample); and
Hnu meter, Hydac 910 meter, and water level indicator ($4.75/hr). If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subpart G and H), January 1987, EPA/530-SW-009, Volume III, pg. 2-4. The rate includes the time required to purge the
well, allow well recovery, sample the well, document the sample, and move to the next sampling location.
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(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.
3.

Sampling Events

3.A

Number of Sampling Events: Enter the total number of sampling events to be conducted at closure. If
sampling is to be conducted only once, the user should enter “1.”
Cost of Sampling and Analysis of Groundwater: This value is calculated automatically by adding the
cost of (1) collecting groundwater samples and (2) analyzing groundwater samples; this added cost is then
multiplied by the total number of sampling events.

SA-10 Soil-Pore Liquid Sample Worksheet
Use this worksheet to estimate the cost of sampling and analysis for land treatment units. The number of samples
collected and the types of analysis performed during the post-closure care period may differ from the numbers and
types collected and analyzed at closure.
1.

Collection of Soil-Pore Liquid Sample

1.A

Number of Sampling Locations: The total number of sampling locations will be transferred from the
inventory worksheet. The user can override this value by checking the Enter key to the right of this cell.

1.B

Labor and Equipment Cost per Work Hour:27 When the appropriate level of PPE is selected, the labor
and equipment cost per work hour is chosen automatically. The default is PPE Level D. Labor and
equipment cost information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

1.C

Work Rate Required to Collect Samples from One Sampling Location:28 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

1.D

Number of Hours Required to Sample All Location: This value is calculated automatically by multiplying
the number of sampling locations by the work rate to sample one sampling location.

1.E

Cost of Collection per Sampling Event: This value is automatically calculated by multiplying the labor
and equipment cost per work hour by the number of hours required to collect all of the samples.

27

28

Cost for crew and sampling equipment derived from Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options
and Solutions) Environmental Remediation Cost Data – Unit Price, 2006. Costs include 1 semi-skilled laborer, 1 semi-skilled
foreman, and 1 truck from crew ULABI ($58.08/hr); sampling equipment from crew COFWB ($4.90/hr); disposable materials
from item number 33020401 ($7.72/sample), and decontamination materials from item number 33020402 ($6.89/sample). If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subpart G and H), January 1987, EPA/530-SW-009, Volume III, pg. 2-14.
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2.

Analysis of Soil-Pore Liquid Samples

2.A

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for soil pore
liquid samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at
the bottom of the worksheet to document your assumptions and price basis (e.g., number of samples,
methods, turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a
red cross) to the right of the cell. This will open a table; you can review the methods shown and select the
number of analyses of each type that you require. The methods and costs shown are from 2001; however,
you can override the costs shown in the cell. Press the ENTER key after you update a cost to update the
method cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total
cost will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Notes:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.

3.

Sampling Events

3.A

Number of Sampling Events for Closure: Enter the total number of sampling events to be conducted at
closure. If sampling is to be conducted only once, the user should enter “1.”
Total Cost of Sampling and Analysis of Soil-Pore Liquid Samples for Closure: This value is calculated
automatically by adding the cost of (1) collecting soil-pore samples and (2) analyzing soil-pore samples; this
added cost is then multiplied by the total number of events.
Total Cost of Sampling and Analysis of Soil-Pore Liquid Samples for Post-Closure Care per Event:
This value is calculated automatically by adding the cost of collecting soil-pore liquid samples and the cost
of analyzing soil-pore liquid samples per event. This value is transferred to the Post-Closure Care of Land
Treatment Units Worksheet (LT-5).

SA-11 Analysis of Subsurface Soil Sample Worksheet
Use this worksheet to estimate the cost of analysis of subsurface soil samples collected during installation of a
groundwater monitoring well.
1.

Enter the Number of Sampling Events: Enter the total number of sampling events to be conducted at
closure. If sampling is to be conducted only once, the user should enter “1.”

2.

Cost of Analysis per Sampling Event: Calculate the cost of analysis per sampling event for subsurface
soil samples. To estimate the cost, enter a value if it is known; in this case you can use the NOTES cell at
the bottom of the worksheet to document your assumptions and price basis (e.g., number of samples,
methods, turnaround time, vendor). To use the S&A Pop-Up Window, double click on the icon (Box with a
red cross) to the right of the cell. This will open a table; you can review the methods shown and select the
number of analyses of each type that you require. The methods and costs shown are from 2001; however,
you can override the costs shown in the cell. Press the ENTER key after you update a cost to update the
method cost and total cost. At the bottom of the window, click the SAVE button to save your work. The total
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cost will then be entered in the cell. If you wish to update the number of analyses or methods later, you can
double click, make the updates, and SAVE again, to update the cost in the cell.
Note:
(1) The S&A Pop-Up box includes a left cost column (standard turnaround (STA)) and right cost column
(quick turnaround (QTA)) costs. Enter the number of analyses for a method to the right of the appropriate
cost column for each item.
(2) If you have entered your own costs and wish to return a cost item to the default, click on the DEFAULT
COST box to the right of the cost item. This DEFAULT COST box will only appear if you have overridden a
cost item.
Total Cost of Analyses of Subsurface Soil Samples: This value is calculated automatically by
multiplying the cost of analysis per sampling event by the total number of sampling events.
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MONITORING WELL INSTALLATION
This worksheet addresses the cost associated with installation of groundwater monitoring wells. Specific information
on the depths and diameters of monitoring wells, drilling methods, and other factors should be provided in the work
plan for closure or post-closure care or in the estimate of costs of closure or post-closure care prepared by the owner
or operator.
To develop the most accurate cost estimate, it is important to know the number of wells to be installed, the diameter
and depth of each well, and the construction materials and drilling method to be used for installation.
MW-1

Well Installation Worksheet

The cost estimate for installation of monitoring wells includes three main costs: (1) preproject engineering, including
determining the number of monitoring wells to be installed, a field survey , the development of drawings and an
engineering recommendation; (2) drilling each borehole; and (3) well construction materials and installation of the
wells. In addition, the cost of mobilization and demobilization of drilling equipment, such as drill rigs, is included.
The well installation worksheet provides cost calculations for drilling a borehole that is either 2- or 4-inches in
diameter. Therefore, the size of the well should be identified. All specific information about the details of well
construction should be provided in the closure or post-closure care plan prepared by the owner or operator.
1.

Preproject Engineering

1.A

Number of Wells: Enter the total number of monitoring well locations.

1.B

Labor and Equipment Cost per work hour:1 The cost of a field survey of planned monitoring well
locations is obtained from the cost reference database. The user can replace this value with one that is
more appropriate by selecting Override Defaults.

1.C

Cost to Determine Well Elevation and Field Stakeout: This value is calculated automatically by
multiplying the labor and equipment cost per well by the number of well locations required to conduct the
initial determination.

1.D

Development of Drawings:2 The cost for development of well construction drawings is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

1.E

Engineering Recommendation:3 This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

1

2

3

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310
0020. The activity includes borings, initial staking of field location and determination of elevations. Assume a cost of
$1,050.00/day at 10 wells/day = $105.00/well. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0100. The activity
includes drawings that show details of borings. Assume only one initial set of drawings per groundwater monitoring system
will be prepared.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0200. The activity
includes a report and recommendations from a professional engineer. Assume only one initial engineering recommendation
report per groundwater monitoring system will be prepared.
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1.F

Cost to Perform Preproject Engineering: This value is automatically calculated by adding the cost to
determine well elevation and field stakeout (Item 1.C), develop drawings (Item 1.D), and document the
engineering recommendation (Item 1.E).

2.

Equipment Mobilization and Demobilization

2.

Cost of Mobilization and Demobilization of Drilling Rig and Crew:4 This cost is incurred for activities
that require the use of a truck-mounted drill rig. This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Well Installation, 2-Inch Diameter

3.A

Number of Boreholes: Enter the total number of 2-inch-diameter boreholes to be drilled.

3.B

Total Depth of All Boreholes: Sum the depths of all boreholes to be drilled. If actual depths cannot be
determined, estimate an average depth per hole and multiply by the number of holes. Note: the user should
enter the sum of all depths to be drilled, not an average depth per well to be drilled.

3.C

Labor and Equipment Cost per Foot:5 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.D

Cost to Drill the 2-Inch Diameter Wells: The value is calculated automatically by multiplying the total
depth of all boreholes (Item 3.B) and the labor and equipment cost per foot (Item 3.C).

3.E

Well Plug, Screen, and Seal:6 This cost is incurred for installing the plug, screen, and seal for a 2-inch
diameter well. This information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

3.F

Cost to Plug, Screen, and Seal all Wells: This value is calculated automatically by multiplying the cost of
one well plug, screen and seal (Item 3.E) by the number of monitoring wells (Item 3.A).

3.G

Cost to Install 2-Inch-Diameter Wells: This value is calculated automatically by adding the cost of drilling
the 2-inch diameter wells (Item 3.D) and plugging, screening, and sealing all wells (Item 3.F).

4.

Well Installation, 4-Inch Diameter

4.A

Number of Boreholes: Enter the total number of 4-inch-diameter boreholes to be drilled.

4

5

6

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 24, item no. 02 32 1310 0300. The activity
includes mobilization and demobilization minimum cost of a boring/exploratory drill rig. If distance to site is over 100 miles,
a $4.91 per mile charge applies for each mile over 100 miles. If State Cost Factor was chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33220109, 33220112, 33230101, 33231109, and 33230506. Assume the well is polyvinyl
chloride (PVC). The unit rate calculation was developed based on a typical well depth of 30 feet. Cost includes use of a
geologist and field technician in Level D PPE for 4 hours, 2-inch well casing, rotary mud drilling, and well development. If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33230201, 33230301, and 33232101. Assume the well is PVC. Cost includes a 10 ft well
screen, bentonite seal, and a 2 inch well plug. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
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4.B

Total Depth of All Boreholes: Sum the depths of all boreholes to be drilled. If actual depths cannot be
determined, estimate an average depth per hole and multiply by the number of holes. Note: the user should
enter the sum of all depths to be drilled, not an average depth per well to be drilled.

4.C

Labor and Equipment Cost per Foot:7 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

4.D

Cost to Drill the 4-Inch Diameter Wells: This value is calculated automatically by multiplying the total
depth of all boreholes (Item 4.B) and the labor and equipment cost per foot (Item 4.C)

4.E

Well Plug, Screen, and Seal:8 This cost is incurred for installing the plug, screen, and seal for a 4-inch
diameter well. This information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

4.F

Cost to Plug, Screen, and Seal all Wells: This value is calculated automatically by multiplying the cost of
screening and sealing by the number of wells.

4.G

Cost to Install 4-Inch-Diameter Wells: This value is calculated automatically by adding the cost of drilling
all wells (Item 4.D) and the cost of plugging, screening, and sealing all wells (Item 4.F).

5.

Well Completion, 2-Inch- or 4-Inch-Diameter Well

5.A

Total Number of Wells: This information is transferred automatically from the appropriate entry in section
3 and section 4 above; manual entry is not required. The user can replace this value with one that is more
appropriate by selecting Enter.

5.B

Well Completion Cost:9 This value includes the cost of a surface pad, protective covers, and 4 guard
posts. This information is obtained from the cost reference database. The user can replace this value with
one that is more appropriate by selecting Override Defaults.

5.C

Cost to Complete 2-Inch or 4-Inch Wells: This value is calculated automatically by multiplying the well
completion cost (Item 5.B) by the total number of wells (Item 5.A).
Total Groundwater Well Installation Cost: This value is calculated automatically by adding the cost of
conducting preproject engineering, mobilizing and demobilizing equipment, installing 2-inch or 4-inch wells,
and completing the wells.

7

8

9

Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33220109, 33220112, 33230102, 33231111, and 33230509. Assume the well is PVC. The
unit rate calculation was developed based on a typical well depth of 30 feet. Cost includes use of a geologist and field
technician in Level D PPE for 4 hours, 4-inch well casing, rotary mud drilling, and well development. If State Cost Factor
was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost
Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33230202, 33230302, and 33232102. Assume the well is PVC. Cost includes a 10-ft well
screen, bentonite seal, and a 4-inch well plug. If State Cost Factor was chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation Cost Data
– Unit Price, 2006, item numbers 33231502, 33232213, and 33232301. Assume the well is PVC. Cost includes a protective
cover and a 4-ft-by-4-ft well pad, and 4 guard posts. If State Cost Factor was chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
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COVER INSTALLATION
At closure, the owner or operator must cover the landfill or landfill cell with a final cover. In addition, the owner and
operator must comply with requirements for post-closure care of landfills throughout the post-closure care period,
including maintenance and monitoring of the cover, leachate removal and collection system, and groundwater
monitoring system.
To meet the regulatory requirements for closure and post-closure care, approved closure and post-closure care plans
prepared by an owner or operator generally will include the following routine activities:










Placement of undifferentiated fill
Installation of clay layer
Installation of geomembrane
Installation of drainage layer
Installation of earthen layer
Installation of topsoil
Installation of vegetative cover
Preparation of a survey plat
Certification of closure

If contamination of the components of the unit is extensive, the owner or operator may elect (or be required) to
conduct additional activities, including:





Installation of an asphalt cover (rather than a vegetative cover)
Installation of a colloid clay layer (to fulfill requirements for a clay liner for the final cover, if applicable)
Decontamination of heavy equipment (if equipment comes in direct contact with waste) and any other
contaminated materials or structures
Sampling and analysis to verify decontamination

For each activity described above, there is a corresponding activity worksheet in the system. Before selecting the
activity worksheets, the user should complete the inventory worksheet. Upon completion of the inventory and all
appropriate activity worksheets, the user should select the summary worksheet to calculate the total cost of closure
of the unit.
CI-1

Cover Installation Inventory Worksheet

The inventory worksheet will be used in completing the appropriate cost estimating worksheets to determine the cost
of closure activities. If the design characteristics of the landfill being evaluated do not conform to the format of the
inventory worksheet, alternative methods should be used to make an accurate determination of the area of the landfill
and the volume of materials to be used to construct the final cover. Depending on the activities being conducted, it
may not be necessary to complete every section of the inventory worksheet.
1.

Area of Cover

Calculate the area of the landfill to determine the cost of constructing a final cover.
1.A

Length: Enter the length of the landfill in feet.

1.B

Width: Enter the width of the landfill in feet.
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1.C

Area of Cover: This value is calculated automatically by multiplying the length of the landfill by the width of
the landfill.

1.D

Area of Cover in square yards: This value is calculated automatically by dividing the area of the landfill by
9 to convert the value from square feet to square yards.

2.

Volume of Clay Layer

2.A

Thickness of Clay Layer: Enter the thickness of the clay layer in feet.

2.B

Volume of Clay Layer: This value is calculated automatically by multiplying the area of the landfill in
square feet by the thickness of the clay layer.

2.C

Volume of Clay Layer in cubic yards: This value is calculated automatically by dividing the volume of the
clay layer by 27 to convert the value from cubic feet to cubic yards.

3.

Volume of Sand or Gravel

3.A

Thickness of Sand or Gravel Layer: Enter the thickness of the sand or gravel layer in feet.

3.B

Volume of Sand or Gravel Layer: This value is calculated automatically by multiplying the area of the
landfill in square feet by the thickness of the sand or gravel layer.

3.C

Volume of Sand or Gravel Layer in cubic yards: This value is calculated automatically by dividing the
volume of the sand or gravel layer by 27 to convert the value from cubic feet to cubic yards.

4.

Volume of Topsoil Layer

4.A

Thickness of Topsoil: Enter the thickness of the topsoil layer in feet.

4.B

Volume of Topsoil Layer: This value is calculated automatically by multiplying the area of the landfill in
square feet by the thickness of the topsoil layer.

4.C

Volume of Topsoil Layer in Cubic Yards: This value is calculated automatically by dividing the volume of
the topsoil layer by 27 to convert the value from cubic feet to cubic yards.

CI-2

Summary Worksheet

The summary worksheet is provided to accumulate the costs calculated on the unit worksheets and the support
worksheets. The summary worksheet displays the name of every worksheet associated with closure of the unit,
including the support worksheets. Some of the activities listed on the summary worksheet are routine. The owner or
operator might elect or be required to conduct additional activities.
Once all the activity costs have been totaled, the engineering expenses and contingency costs will be applied
automatically. The summary worksheet then is used to calculate the total cost of closure of the unit.
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Engineering Expenses: The cost of engineering design and management typically range from 7 to 15 percent of
the total cost of closure. The unit-specific summary worksheets in this manual apply a fixed 10 percent to the
subtotal of closure costs for the unit to account for the costs of management and engineering design. This approach
is similar to that taken in costing procedures for remedial design and remedial action prescribed for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The user can
replace this value with one that is more appropriate by selecting Enter.
Contingency Costs: In accordance with standard engineering practices, unit-specific summary worksheets
incorporate an additional 20 percent of the total cost of all specified closure or post-closure care activities into the
final cost to account for contingencies and unforeseen expenses. The user can replace this value with one that is
more appropriate by selecting Enter.
CI-3

Installation of Undifferentiated Fill Worksheet

1.

Purchase and Delivery of Undifferentiated Fill

1.A

Volume of Undifferentiated Fill: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Cost of Undifferentiated Fill per cubic yard:10 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Subtotal of Cost of Undifferentiated Fill: This value is calculated automatically by multiplying the total
volume of undifferentiated fill required by the cost of undifferentiated fill per cubic yard.

1.D

Cost of Delivery of Undifferentiated Fill per Cubic Yard:11 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.E

Subtotal of Cost to Deliver Undifferentiated Fill: This value is calculated automatically by multiplying the
total volume of undifferentiated fill required by the cost to deliver undifferentiated fill per cubic yard.

1.F

Cost to Purchase and Deliver Undifferentiated Fill: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering undifferentiated fill.

2.

Spreading of Undifferentiated Fill Layer

The cost of spreading the undifferentiated fill also must be determined. The charges for this activity include the labor
and equipment cost for spreading undifferentiated fill, using a dozer or other heavy equipment.

10

11

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item no. 31 23 2315 7020. Cost
includes borrowing, loading, and/or spreading topsoil or loam using a 3-cubic yard bucket shovel. If State Cost Factor was
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 309, item no. 31 23 2320 4025. Cost
described includes hauling material in a 20-cubic yard dump truck, for a 10-mile round trip at 15 mph with a 15-minute wait.
If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
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2.A

Labor and Equipment Cost per cubic yard to Spread Undifferentiated Fill:12 When the appropriate
level of personal protective equipment (PPE) is selected, the labor and equipment cost per work hour is
chosen automatically. Labor and equipment cost information is obtained from the cost reference database.
The default PPE level is Level D. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Undifferentiated Fill: This value is calculated
automatically by multiplying the labor and equipment cost per cubic yard by the number of cubic yards
required.

2.C

Cost of Mobilization and Demobilization:13 This cost is incurred for activities that require the use of
heavy equipment. The information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.D

Cost to Spread Undifferentiated Fill: This value is calculated automatically by adding the labor and
equipment cost to spread undifferentiated fill and the cost of mobilization and demobilization.
Total Cost of Installation of Undifferentiated Fill Layer: This value is calculated automatically by adding
the costs of purchasing, delivering, and spreading undifferentiated fill.

CI-4

Installation of Clay Layer Worksheet

1.

Purchase and Delivery of Clay

1.A

Volume of Clay Required: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

1.B

Compaction Factor:14 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Clay Required: This value is calculated automatically by multiplying the volume of
clay required by the compaction factor.

1.D

Total Volume of Clay Required: This value is calculated automatically by adding the volume of clay
required and the volume of clay required as a result of compaction, with the result rounded up to the nearest
whole number.

12

13

14

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item no. 31 23 2317 0020. Activity
described is spreading dumped material, using a 200-horsepower dozer.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pg. 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed by a tractor; and a ¾-cubic yard
shovel or dragline from a location within a 25-mile radius of the site, plus delivery charge. The cost is added to all activities
that require the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary
to include this cost. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Post-Closure Plans (Subparts G and H), January 1987, EPA/530-SW-009, Volume III, pg. 7-10. Compaction factor provided
is for off-site clay.
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1.E

Cost of Clay per Cubic Yard:15 This information is obtained from the cost reference database. The user
can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost of Clay: This value is calculated automatically by multiplying the total volume of clay
required by the cost of clay per cubic yard.

1.G

Cost of Delivery of Clay per Cubic Yard:6 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Clay: This value is calculated automatically by multiplying the total volume of
clay required by the cost to deliver clay per cubic yard.

1.I

Cost to Purchase and Deliver Clay: This value is calculated automatically by adding the subtotal costs of
purchasing and delivering clay.

2.

Spreading and Compacting of Clay Layer

The cost of spreading and compacting the clay also must be determined. The charges for this activity include the
labor and equipment cost for spreading clay, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per Work Hour:16 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor
and equipment cost information is obtained from the cost reference database. The default PPE level is
Level D. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Work Rate Required to Spread one Cubic Yard of Clay:12 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

2.C

Number of Hours Required to Spread Clay: This value is calculated automatically by multiplying the total
volume of clay required by the work rate to spread clay.

2.D

Subtotal of Labor and Equipment Cost to Spread Clay: This value is calculated automatically by
multiplying the labor and equipment cost per work hour by the number of hours required to spread clay.

2.E

Labor and Equipment Cost per Work Hour:17 When the appropriate level of personal protective
equipment (PPE) is selected, the labor and equipment cost per work hour is chosen automatically. Labor

15

16

17

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 298, item no. 31 23 2315 6020. Cost
described includes the borrowing, loading, and/or spreading of clay, till or blasted rock using a 3-cubic yard bucket shovel. If
State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in
the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 624, crew B-10B. Crew B-10B consists
of one medium equipment operator, one-half building laborer, and one 200-horsepower dozer. See Appendix B of the users
manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 666, crew B-10C. Crew B-10C consists
of one medium equipment operator, one-half building laborer, one 200-horsepower dozer, and one towed 12-ton vibratory
roller. See Appendix B of the users manual for details of the PPE calculation. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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and equipment cost information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.
2.F

Work Rate to Compact One Square Foot:18 This information is obtained from the cost reference database
and includes the cost per square foot of the liner (40-mil very flexible polyethylene [VFPE]), delivery, and
installation. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.

Subtotal to Install 40-mil VFPE Liner: This information is calculated automatically by multiplying the area
of the landfill by the cost of the liner per square foot.

4.

Additional Cost for Engineering Controls, Inspection, and Testing (percentage):19 This information is
obtained from the cost reference database and is calculated as 20 percent of the total cost of installing the
liner(s). The user can replace this value with one that is more appropriate by selecting Override Defaults.

5.

Cost of Engineering Controls, Inspection, and Testing: This cost is calculated automatically by
multiplying the percentage for engineering controls, inspections, and testing by the subtotal cost to install
the liner.
Total Cost of Installation of Geomembrane: This value is calculated automatically by adding the cost of
installing the geomembrane liner and the cost of establishment of engineering controls, inspection, and
testing.

CI-6

Installation of Drainage Layer Worksheet

1.

Purchase and Delivery of Sand or Gravel

1.A

Volume of Sand or Gravel Required: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Compaction Factor:20 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Sand or Gravel Required: This value is calculated automatically by multiplying the
volume of sand or gravel required by the compaction factor.

1.D

Total Volume of Sand or Gravel Required: This value is calculated automatically by adding the volume of
sand or gravel required and the additional volume of sand or gravel required as a result of compaction, with
the result rounded up to the nearest whole number.

1.E

Cost of Sand or Gravel per cubic yard:21 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

18

19
20

Gundle Lining System, Inc., installation of 40-mil very low density polyethylene (VFPE) liner. This cost includes the cost of
the liner and of delivery and installation.
Engineering controls, inspection, and testing costs typically average 20 percent of liner installation costs.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts
G and H), January 1987, EPA/530-SW-87-009, Volume III, pg. 7-10. Compaction factor provided is average of compaction
factor for sand, 0.10, and gravel, 0.05. The compaction factor average is calculated as follows: (0.10 + 0.05)  2 = 0.075.
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1.F

Subtotal of Cost To Purchase Sand or Gravel: This value is calculated automatically by multiplying the
total volume of clay required by the cost of clay per cubic yard.

1.G

Cost of Delivery of Sand or Gravel per cubic yard:11 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Sand or Gravel: This value is calculated automatically by multiplying the total
volume of clay required by the cost to deliver clay per cubic yard.

1.I

Cost to Purchase and Deliver Sand or Gravel: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering clay.

2.

Spreading and Compacting of Sand or Gravel Layer

The cost of spreading and compacting sand or gravel must be calculated. The charges for this activity include the
labor and equipment cost for spreading sand or gravel, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost by cubic yard to Spread Sand or Gravel:22 This information is obtained from
the cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Sand or Gravel: This value is calculated
automatically by multiplying the total volume of sand or gravel required by the labor and equipment cost per
cubic yard.

2.C

Labor and Equipment Cost per cubic yard to Compact Sand or Gravel: This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.D

Subtotal of Labor and Equipment Cost to Compact Sand or Gravel: This value is calculated
automatically by multiplying the total volume of sand or gravel required by the labor and equipment cost per
cubic yard.

2.E

Cost of Mobilization and Demobilization:13 This cost is incurred for activities that require the use of
heavy equipment. The information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Sand or Gravel Layer: This value is calculated automatically by adding the
labor and equipment cost to spread and compact sand or gravel and the cost of mobilization and
demobilization.

3.

Purchase, Delivery, and Installation of Geotextile Filter Fabric

21

22

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 298, item no. 31 23 2315 5020. Cost
includes the borrowing, loading, and/or spreading of select granular fill using a 3-cubic yard bucket shovel. If State Cost
Factor was chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 299, item 31 23 2317 0200. Activity
described is spreading dumped material, using a 200-horsepower dozer, no compaction.
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If specified in the owner's or operator's closure plan, the cost of installing other drainage materials, such as geotextile
filter fabric, may be included. The charges for this activity include the labor, equipment, and materials necessary for
installing geotextile filter fabric in a trench.
3.A

Area of Cover: This information is transferred automatically from the inventory worksheet. Manual entry is
not required. The user can replace this value with one that is more appropriate by selecting Enter.

3.B

Cost of Geotextile Filter Fabric per square yard:23 This information is obtained from the cost reference
database and includes the cost of delivery and installation of geotextile filter fabric per square yard. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

3.C

Cost to Purchase, Deliver, and Install Geotextile Filter Fabric: This value is calculated automatically by
multiplying the area of the landfill by the cost to purchase, delivery, and install geotextile filter fabric per
square yard.

4.

Purchase and Installation of Drainage Piping

If specified in the owner's or operator's closure plan, the cost of installing other drainage materials, such as drainage
piping around the perimeter of the landfill, may be included. The charges for this activity include the labor, equipment
and materials necessary for installing six-inch-diameter perforated plastic piping.
4.A

Length of Cover: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

4.B

Width of Cover: This information is transferred automatically from the inventory worksheet. Manual entry
is not required. The user can replace this value with one that is more appropriate by selecting Enter.

4.C

Length of Drainage Pipe Needed: This value is calculated automatically by adding the length and width of
the landfill and multiplying by two to obtain the perimeter of the landfill in feet.

4.D

Cost of Drainage Pipe per foot:24 This information is obtained from the cost reference database and
includes the cost of purchase and installation of six-inch, perforated plastic pipe per foot. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

4.E

Cost to Purchase and Install Drainage Piping: This value is calculated automatically by multiplying the
length of drainage piping needed by the cost of piping per foot.

4.F

Total Cost of Installation of Drainage Layer: This value is calculated automatically by adding the costs of
purchasing and delivering sand or gravel, spreading and compacting sand or gravel, purchasing and
installing geotextile filter fabric, and purchasing and installing drainage piping.

CI-7

Installation of Earthen Layer Worksheet

23

24

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 462, item no. 33 46 2610 0180. Cost
includes installing geotextile drainage fabric in a trench, ply-bonded to 3-dimension nylon mat, 0.4-inch thick, under adverse
conditions. This cost includes the cost of materials and two common laborers. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 461, item no. 33 46 1635 0060. Cost
includes installing 6-inch diameter piping, subdrainage, corrugated plastic tubing, perforated or plain. This cost includes the
cost of materials and two common laborers. If State Cost Factor was chosen in the Facility Information Window, this cost has
been adjusted using the index guide found in the Means Cost Data Books.
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1.

Purchase and Delivery of Earthen Material

1.A

Volume of Earthen Material Required: This information is transferred automatically from the inventory
worksheet. Manual entry is not required. The user can replace this value with one that is more appropriate
by selecting Enter.

1.B

Compaction Factor:25 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Earthen Material Required: This value is calculated automatically by multiplying
the volume of earthen material required by the compaction factor.

1.D

Total Volume of Earthen Material Required: This value is calculated automatically by adding the volume
of earthen material required and the volume of earthen material required as a result of compaction, with the
result rounded up to the nearest whole number.

1.E

Cost of Earthen Material per cubic yard:10 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost to Purchase Earthen Material: This value is calculated automatically by multiplying the
total volume of earthen material required by the cost of earthen material per cubic yard.

1.G

Cost of Delivery of Earthen Material per cubic yard:11 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1.H

Subtotal of Cost to Deliver Earthen Material: This value is calculated automatically by multiplying the
total volume of earthen material required by the cost to deliver earthen material per cubic yard.

1.I

Cost to Purchase and Deliver Earthen Material: This value is calculated automatically by adding the
subtotal costs of purchasing and delivering earthen material.

2.

Spreading and Compacting Earthen Material Layer

The cost of spreading and compacting earthen material also must be calculated. The charges for this activity include
the labor and equipment cost for spreading earthen material, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per cubic yard to Spread Earthen Material:12 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Earthen Material: This value is calculated
automatically by multiplying the total volume of earthen material required by the labor and equipment cost
per cubic yard to spread earthen material.

25

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post Closure Care Plans
(Subparts G and H), January 1987, EPA/530 SW 87 009, Volume III, pg. 7 10. The compaction factor provided (0.25) is for
native soil for slope and fill.
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2.C

Labor and Equipment Cost per Cubic Yard to Compact Earthen Material:26 This information is obtained
from the cost reference database. The user can replace this value with one that is more appropriate by
selecting Override Defaults.

2.D

Subtotal of Labor and Equipment Cost to Compact Earthen Material: This value is calculated
automatically by multiplying the total volume of earthen material required by the labor and equipment cost
per cubic yard to compact earthen material.

2.E

Cost of Mobilization and Demobilization:4 This cost is incurred for activities that require the use of heavy
equipment. The information is obtained from the cost reference database. The user can replace this value
with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Earthen Material: This value is calculated automatically by adding the
labor and equipment cost to spread and compact earthen material and the cost of mobilization and
demobilization.
Total Cost of Installation of Earthen Material: This value is calculated automatically by adding the cost to
purchase and delivery of earthen material and the cost to spread and compact earthen material.

CI-8

Installation of Topsoil Worksheet

1.

Purchase and Delivery of Topsoil

1.A

Volume of Topsoil Required: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

1.B

Compaction Factor:27 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Topsoil Required: This value is calculated automatically by multiplying the volume
of topsoil required by the compaction factor.

1.D

Total Volume of Topsoil Required: This value is calculated automatically by adding the volume of topsoil
required and the volume of topsoil required as a result of compaction, with the result rounded up to the
nearest whole number.

1.E

Cost of Topsoil per Cubic Yard:10 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.

1.F

Subtotal of Cost to Purchase Topsoil: This value is calculated automatically by multiplying the total
volume of topsoil required by the cost of topsoil per cubic yard.

26

27

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 317, item no. 31 23 2323 5000. Cost
includes compaction, with a riding vibrating roller, 6-in lifts, and 2 passes. If State Cost Factor was chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts
G & H), January 1987, EPA/530-SW-87-009, Vol. III, p. A-3. The compaction factor provided is for native soil for slope and
fill.
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1.G

Cost of Delivery of Topsoil per cubic yard:11 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.H

Subtotal of Cost to Deliver Topsoil: This value is calculated automatically by multiplying the total volume
of topsoil required by the cost to deliver topsoil per cubic yard.

1.I

Cost to Purchase and Deliver Topsoil: This value is calculated automatically by adding the subtotal costs
of purchasing and delivering topsoil.

2.

Spreading and Compacting of Topsoil

The cost of spreading and compacting topsoil also must be calculated. The charges for this activity include the labor
and equipment cost for spreading topsoil, using a dozer or other heavy equipment.
2.A

Labor and Equipment Cost per cubic yard to Spread Topsoil:12 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Spread Topsoil: This value is calculated automatically by
multiplying the total volume of topsoil required by the labor and equipment cost per cubic yard to spread
topsoil.

2.C

Labor and Equipment Cost per cubic yard to Compact Topsoil:26 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

2.D

Subtotal of Labor and Equipment Cost to Compact Topsoil: This value is calculated automatically by
multiplying the total volume of topsoil required by the labor and equipment cost per cubic yard to compact
topsoil.

2.E

Cost of Mobilization and Demobilization:13 This cost is incurred for activities that require the use of
heavy equipment. The information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.F

Cost to Spread and Compact Topsoil: This value is calculated automatically by adding the labor and
equipment cost to spread and compact topsoil and the cost of mobilization and demobilization.
Total Cost of Installation of Topsoil: This value is calculated automatically by adding the cost to
purchase and delivery of topsoil and the cost to spread and compact topsoil.

CI-9

Establishment of Vegetative Cover Worksheet

1.

Soil Preparation

For installation of the vegetative cover, a cost for preparation of the topsoil before seeding usually is included. The
charge for this activity includes the labor and equipment cost for raking topsoil.
1.A

Area of Cover: This information is transferred automatically from the inventory worksheet. Manual entry is
not required. The user can replace this value with one that is more appropriate by selecting Enter.
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1.B

Area of Treatment Unit in Thousand Square Feet (MSF): This value is calculated automatically by
dividing the area of the landfill by 1,000 to convert the value from square feet to MSF.

1.C

Labor and Equipment Cost per MSF:28 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

1.D

Subtotal of Labor and Equipment Cost to Prepare Soil: This value is calculated automatically by
multiplying the area of the cover by the labor and equipment cost per MSF.

1.E

Cost of Mobilization and Demobilization:13 This cost is incurred for activities that require the use of
heavy equipment. The information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

1.F

Cost to Prepare Soil: This value is calculated automatically by multiplying the area of the landfill by the
labor and equipment cost per MSF to prepare soil, and adding the cost of mobilization and demobilization.

2.

Seeding, Fertilizing, and Mulching

Establishment of the vegetative cover includes seeding the topsoil, fertilizing, and mulching. The charge for this
activity includes the labor and equipment cost for seeding, with a hydro- or air seeder, including mulch and fertilizer.
2.A

Labor and Equipment Cost per MSF:29 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Seed, Fertilize, and Mulch: This value is calculated
automatically by multiplying the area of the cover by the labor and equipment cost per MSF.

2.C

Cost of Mobilization and Demobilization:13 This cost is incurred for activities that require the use of
heavy equipment. The information is obtained from the cost reference database. The user can replace this
value with one that is more appropriate by selecting Override Defaults.

2.D

Cost to Seed, Fertilize, and Mulch: This value is calculated automatically by multiplying the area of the
landfill or cover by the labor and equipment cost per MSF to seed, fertilize, and mulch and adding the cost
of mobilization and demobilization.
Total Cost of Establishment of Vegetative Cover: This value is calculated automatically by adding the
costs of preparing soil and of seeding, fertilizing, and mulching.

CI-10

Installation of Colloid Clay Liner Worksheet

As an alternative or additional component of the landfill cover, a colloid clay liner may be specified in the owner's or
operator's closure plan. Costs for installing this liner system should be included, when appropriate.
28

29

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 364, item no. 32 91 1323 0100. Cost
includes soil preparation, raking of topsoil, and harley rock raking under ideal conditions with a 48-horsepower backhoe
loader. If State Cost Factor was chosen in the Facility Information Window, this cost has been adjusted using the index
guide found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 367, item no. 32 92 1914 5400. Cost
includes seeding with a utility seed mix (7#/MSF), by hydro- or air-seeding equipment with mulch and fertilizer. If State
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
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1.

Area of Landfill or Cover: This information is transferred automatically from the inventory worksheet.
Manual entry is not required. The user can replace this value with one that is more appropriate by selecting
Enter.

2.

Cost of Installing Colloid Clay Liner per square foot:30 31 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.
Total Cost of Installation of Colloid Clay Liner: This value is calculated automatically by multiplying the
area of the landfill with the cost of installing the colloid clay liner per square foot.

CI-11

Installation of Asphalt Cover Worksheet

As an alternative to establishing a vegetative cover, an asphalt cover may be specified in the owner's or operator's
closure plan. The cost of installing an asphalt cover should be included.
1.

Area of Cover: This information is transferred automatically from the inventory worksheet. Manual entry is
not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Cost of Installing Asphaltic Concrete Pavement:32 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3.

Subtotal of Cost to Install Pavement: This value is calculated automatically by multiplying the area of the
landfill by the cost of installing the asphaltic concrete pavement.

4.

Additional Cost for Engineering Controls, Inspection, and Testing:19 This information is obtained from
the cost reference database and is calculated as 25 percent of liner installation costs. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

5.

Cost of Engineering Controls, Inspections, and Testing: This value is calculated automatically by
multiplying the percentage for engineering controls, inspections, and testing by the subtotal cost to install
pavement.
Total Cost of Installation of Asphalt Cover: This value is calculated automatically by adding the subtotal
cost of installing asphaltic concrete pavement and the cost of establishment of engineering controls,
inspection, and testing.

CI-12

30
31

32

Survey Plat Worksheet

Claymax Corporation, Installation of sodium bentonite colloid liner. Cost includes the cost of the liner, delivery, and
installation per square foot.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 367, item no. 32 92 1914 5400. Cost
includes seeding with a utility seed mix (7#/MSF), by hydro- or air-seeding equipment with mulch and fertilizer. If State
Facility is chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means
Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 343, item nos. 32 12 1613 0160 and 32
12 1613 0380. Cost includes installation of asphaltic concrete pavement consisting of a 3-inch thick binder course and a 2inch thick wearing course. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
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For land disposal units that are closed with waste in place, the owner or operator must prepare a survey plat that
indicates the location and dimensions of the closed unit. The cost of this activity includes the cost of surveying the
area of the closed unit and the cost of preparing a certified survey plat.
1.

Area of Cover: This information is transferred automatically from the inventory worksheet. Manual entry is
not required. The user can replace this value with one that is more appropriate by selecting Enter.

2.

Convert Area in square feet to Area in Acres: This information is calculated automatically by dividing the
area of the landfill by 43,560 to convert the value from square feet to acres.

3.

Labor and Material Cost per Acre:33 This information is obtained from the cost reference database. The
user can replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Survey Plat: This value is calculated automatically by multiplying the area of the landfill in
acres by the labor and material cost per acre.

33

R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 24, item no. 02 21 1313 0320. Cost
includes the cost of materials and labor for surveying lot location and lines. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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TRANSPORTATION
An owner or operator estimating the cost of off-site treatment and disposal of hazardous or solid waste should
include transportation costs in the closure cost estimate. The Transportation of Waste worksheet is used to estimate
the cost of transporting wastes generated during closure to an approved off-site treatment or disposal facility.
The Transportation of Waste worksheet enables the user to estimate transportation costs for three forms of waste:
(1) waste in containers (such as drums); (2) bulk liquid waste; and (3) bulk nonliquid waste, (such as contaminated
structural debris).
Transportation of waste materials, including solvents, concrete, decontamination water, concrete and other scrap,
can be one of the significant costs of a RCRA Closure. Consequently, permitted facilities and RCRA Permit Writers
should closely scrutinize these costs. They depend on the type of waste, i.e., hazardous or non-hazardous, and the
distance to the disposal facility, which can be small (e.g., non-hazardous waste in a local landfill) to large (e.g.,
hazardous waste transported a long distance).
TR-1

Transportation of Waste Worksheet

Depending on the form of waste being transported, it may not be necessary to complete all sections of the
transportation worksheet. If the user is managing more than one type of waste in containers, bulk liquid waste, or
bulk nonliquid waste, the user can sum the totals of each category and enter them on one Transportation of Waste
worksheet or the use can add additional Transportation of Waste worksheets.
1.

Transportation of Waste in Drums

1.A

Number of Drums of Waste: The number of drums is transferred automatically from row 3.C of the
Treatment and Disposal of Waste (TD-02) Worksheet. The user can override this volume by checking the
Enter box to the right and entering the number of drums manually. Drummed waste could include
hazardous waste, decontamination water or other drummed materials.

1.B

Number of Truckloads Needed to Transport Waste in Drums: This value is calculated automatically by
dividing the number of drums of waste by 80 drums per truckload and rounding up to the nearest whole
number.
Choose the Appropriate Type of Waste: The user should select the appropriate radio button for either
hazardous or nonhazardous waste based on the type of waste to be transported in drums.

1.C

Number of Miles:1 This value is entered automatically when the type of waste is selected.

1.D

Cost Per Mile:2 This value is entered automatically based on the type of waste (hazardous or
nonhazardous selected). This information is obtained from the cost reference database.

1

2

The default distance traveled to a hazardous waste treatment or disposal facility (300 miles) and to a non hazardous waste
disposal facility (50 miles) is a national average based on a survey of over 30 treatment and disposal facilities. Actual
distances should be used whenever possible.
Cost for transporting hazardous waste in drums is derived from R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 31, item nos. 02 81 2010 1260 and 02 81 2010 1270. The activity described is transporting one truckload
(80 drums) of solid waste (hazardous) in drums. The rate was derived by calculating the average using the minimum and
maximum rates found in Means. If State Facility is chosen in the Facility Information Window, this cost has been adjusted
using the index guide found in the Means Cost Data Books.

Transportation
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1.E

Cost to Transport One Truckload of Drummed Waste: This value is calculated automatically by
multiplying the number of miles by the cost per mile.

1.F

Cost to Transport Waste in Drums: This value is calculated automatically by multiplying the cost per
truckload by the number of truckloads needed to transport the waste.

2.

Transportation of Bulk Liquids

2.A

Gallons of Liquid Waste: Enter the total number of gallons of liquid waste to be transported. The user
should estimate the gallons of liquid waste by reviewing data entered in the other worksheets for this unit
and by considering any other associated liquid wastes that require management as bulk liquids. Liquids
could originate from tanks or decontamination water in bulk.

2.B

Number of Truckloads Needed to Transport Bulk Free-Liquid Waste: This value is calculated
automatically by dividing the number of gallons of liquid waste by 6,900 gallons per truckload and rounding
up to the nearest whole number.
Choose the Appropriate Type of Waste: The user should select the appropriate radio button for either
hazardous or nonhazardous waste based on the type of liquid waste to be transported.

2.C

Number of Miles:1 This value is entered automatically when the type of waste is selected.

2.D

Cost Per Mile:3 This value is entered automatically based on the type of waste (hazardous or
nonhazardous selected). This information is obtained from the cost reference database.

2.E

Cost to Transport One Truckload of Bulk Waste: This value is calculated automatically by multiplying
the number of miles by the cost per mile.

2.F

Cost to Transport Bulk Liquid Waste: This value is calculated automatically by multiplying the cost per
truckload by the number of truckloads needed to transport the waste.

3.

Transportation of Bulk Waste

3.A

Number of Waste Debris Boxes: Enter the total number of debris boxes to be transported. The user can
estimate the number of waste debris boxes by reviewing waste information associated with the unit being
addressed.

3

Cost for transporting non hazardous waste in drums is based on 1998 price quotes from several commercial waste
management companies. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the
index guide found in the Means Cost Data Books.
Cost for transporting hazardous waste in bulk is derived from R.S. Means Company, Inc., Means Building Construction Cost
Data, 2009, page 31, item no. 02 81 2010 3400. The activity described is transporting one truckload of bulk free liquid waste
(hazardous). Maximum capacity of truck is 6,900 gallons. If State Facility is chosen in the Facility Information Window, this
cost has been adjusted using the index guide found in the Means Cost Data Books.
Cost for transporting non-hazardous waste in bulk is based on 1998 price quotes from several commercial waste management
companies. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the index guide
found in the Means Cost Data Books.
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Number of Truckloads Needed to Transport Bulk Waste: For cost estimating, it is assumed that one
truck can transport one 20-cubic-yard debris box. Therefore, this value is the same as the number of debris
boxes. Debris boxes could contain concrete, soil, or other wastes.
Choose the Appropriate Type of Waste: The user should select the appropriate radio button for either
hazardous or nonhazardous waste based on the type of bulk waste to be transported.

3.C

Number of Miles:1 This value is entered automatically when the type of waste is selected.

3.D

Cost Per Mile:3 This value is entered automatically based on the type of waste (hazardous or
nonhazardous selected). This information is obtained from the cost reference database.

3.D

Cost to Transport One Truckload of Bulk Waste: This value is calculated automatically by multiplying
the number of miles by the cost per mile.

3.E

Cost to Transport Bulk Solid Waste: This value is calculated automatically by multiplying the cost per
truckload by the number of truckloads needed to transport the waste.
Total Cost of Transportation of Waste: This value is calculated automatically by adding the costs to
transport waste in drums, bulk liquid waste, and bulk solid waste.

Transportation
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TREATMENT AND DISPOSAL
A facility's closure cost estimate must include the costs of the treatment or disposal of the hazardous waste inventory
of the unit and any additional waste generated by closure activities. Four types of hazardous waste may require
treatment and disposal during closure. They are: (1) waste inventory managed in the hazardous waste management
unit; (2) engineered structures and components of the containment system; (3) residual wastes generated during
decontamination activities; and (4) contaminated media, such as soil. The facility's closure plan should specify the
type and volume of such wastes that require treatment and disposal. Disposal of waste materials, including solvents,
concrete, decontamination water, concrete and other scrap, can be one of the largest costs of a RCRA Closure and
depend greatly on whether the wastes are hazardous or not. Consequently, permitted facilities and RCRA Permit
Writers should closely scrutinize these costs. The RCRA regulations stipulate third party costs be provided for RCRA
closure, so it is third party costs that must be used for Treatment and Disposal. EPA is not stipulating how the
closure actually occurs, so the actual means and cost of treatment and disposal may be less than what is estimated.
The following topics provide specific help in completing each of the treatment and disposal worksheets.
TD-1

Summary Worksheet

The summary worksheet reflects the costs calculated on the treatment and disposal support worksheets (TD-2 and
TD-3). The summary worksheet displays the name of every support worksheet associated with treatment and
disposal and the total cost associated with each of those support worksheets. The summary worksheet calculates
the total cost of treatment and disposal, which is the sum of the totals reflected above this item on the worksheet.
TD-2

Treatment and Disposal Worksheet

The Treatment and Disposal Worksheet allows the development of cost estimates for several waste types. Typically,
the types of waste that require treatment or disposal at closure are the waste inventory managed at the unit and
decontamination fluids. However, contaminated structural debris or contaminated soil also may be disposed of a
closure. The cost of treatment and disposal will vary according to the types of contaminant present and the physical
nature of the waste. Section 1 is for the treatment and disposal costs of solid waste types. Section 2 is for the
treatment and disposal costs of liquid waste types. Section 3 is for treatment and disposal costs associated with
drummed wastes. If multiple waste streams associated with a section are present, the user can add the totals for
each category and enter them on one TD-2 worksheet. Alternately, the user can enter more than one type of solid
waste, liquid waste, or drummed waste, separately by adding additional TD-2 worksheets.
1.

Solid Waste Treatment and Disposal: The user can enter the name of the solid waste type in the cell
associated with row 1.

1.A

Volume of Solid Waste to be Treated and Disposed of in Cubic Yards: Enter the volume of the waste to
be treated or disposed of for a solid waste type. Note: The default waste volume assumption is cubic
yards. Therefore, it will be most clear if the user converts other waste volume measures to cubic yards
before entering the waste volume. The user can get assistance with volume conversions by opening the
Unit Conversion calculation from the Tools Menu at the top of the CostPro page. The user should select
Volume in the top cell of the Unit Conversion Calculator. The user can then enter the original volume of
waste and select the original unit of measure (for example, cubic feet) on the left hand side of the Unit
Conversion Calculator; the user can then select yd3 from the drop down menu on the right hand side of the
Unit Conversion Calculator. The calculator will then show the correct number of cubic yards to be entered in
cell 1.A. If the user wishes to enter another waste with another volume measure, the user could enter the
volume of waste in cell 1.A. and note that the waste is actually in another, alternate unit of measure (for
example, cubic feet) in the notes cell at the bottom of the worksheet.
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1.B

Treatment and Disposal Cost to Manage Solid Waste: The user should enter the cost to manage a cubic
yard of solid waste. This cost can be entered manually or by using the Treatment and Disposal Costs popup box. To use the pop-up box, the user should double click on the square icon (with a red cross) to the
right of the cell. This will open a table with a series of waste types and costs. The user can review the
categories of waste and click on the cost column (low, medium, high) for a waste type. This will enter the
value in the pop-up box cell selected as the treatment and disposal cost. Note: The user should be sure to
select the costs with units that match the unit of solid waste measure (cubic yards) from item 1.A. If another
unit of measure is selected, the user can calculate the cost per cubic yard with the assistance of the Unit
Conversion Calculator or manually (for example, $10/cubic foot, would be multiplied by 27 cubic feet per
cubic yard, to obtain the cost per cubic yard ($270/cubic yard)). The costs included in the pop-up box are
also provided in Table 3 at the end of this section (Treatment and Disposal) of the User Manual. Note that
some of the disposal cots are expressed on a mass (e.g., per pound, ton, etc.) basis.

1.C

Cost to Treat and Dispose of Solid Waste: This value is calculated by multiplying the volume of waste (in
cubic yards) by the cost to manage the solid waste (in dollars per cubic yard).

2.

Liquid Waste Treatment and Disposal

2

Volume of Liquid Waste to be Treated and Disposed: The user can enter the name of the liquid waste in
the cell associated with Row 2.

2.A

Volume of Liquid Waste to be Treated and Disposed of in Gallons: Enter the volume of the waste to be
treated or disposed of for the liquid waste type. Note: The default waste volume assumption is gallons.
Therefore, it will be most clear if the user converts other waste volume measures to gallons before entering
the waste volume. The user can get assistance with volume conversions by opening the Unit Conversion
calculation from the Tools Menu at the top of the CostPro page. The user should select Volume in the top
cell of the Unit Conversion Calculator. The user can then enter the original volume of waste and select the
original unit of measure (for example, cubic meters) on the left hand side of the Unit Conversion Calculator;
the user can then select “gallons” from the drop down menu on the right hand side of the Unit Conversion
Calculator. The calculator will then show the correct number of gallons to be entered in Cell 2.A. If the user
wishes to enter another waste with another volume measure, the user could enter the volume of waste in
cell 1.A. and note that the waste is actually in another, alternate unit of measure (for example, cubic meters)
in the notes cell at the bottom of the worksheet.

2.B

Treatment and Disposal Cost to Manage Liquid Waste: The user should enter the cost to manage the
liquid waste in dollars per gallon. This cost can be entered manually or by using the Treatment and
Disposal Costs pop-up box. To use the pop-up box the user should double click on the square icon (with a
red cross) to the right of the cell. This will open a table with a series of waste types and costs. The user
can review the categories of waste and click on the cost column (low, medium, high) for a waste type. This
will enter the value in the pop-up box cell selected as the treatment and disposal cost. Note: The user
should be sure to select the costs with units that match the unit of liquid waste measure (gallons) from item
1.A. If another unit of measure is selected, the user can calculate the cost per gallon with the assistance of
the Unit Conversion Calculator or manually.

2.C

Cost to Treat and Dispose of Liquid Waste: This value is calculated by multiplying the volume of waste
(in gallons) by the cost to manage the liquid waste (in dollars per gallon).

3.

Drummed Waste Treatment and Disposal

3

Volume of Liquid Waste to be Treated and Disposed: The user can enter the name of the drummed
waste in the cell associated with Row 3.
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3.A

Number of Drums to be Treated and Disposed: Enter the number of drums of waste to be treated and
disposed of.

3.B

Treatment and Disposal Cost to Manage Drummed Waste: The user should enter the cost to manage
the waste in dollars per drum. This cost can be entered manually or by using the Treatment and Disposal
Costs pop-up box. To use the pop-up box the user should double click on the square icon (with a red cross)
to the right of the cell. This will open a table with a series of waste types and costs. The user can review
the categories of waste and click on the cost column (low, medium, high) for a waste type. This will enter
the value in the pop-up box cell selected as the treatment and disposal cost. Note: The user should be
sure to select the costs with units that match the unit of liquid waste measure (drums) from item 3.A. If
another unit of measure is selected, the user can calculate the cost per drum with the assistance of the Unit
Conversion Calculator or manually. One drum of waste is assumed to hold 55 gallons for estimating
purposes.

3.C

Cost to Treat and Dispose of Solid Waste: This value is calculated by multiplying the number of drums
by the cost to manage drummed waste (in dollars per drum).
Total Cost for Treatment and Disposal of Waste: The total cost to manage waste streams indicated on
this TD-2 worksheet is the sum of the cost to manage drummed waste, the cost to manage liquid waste, and
the cost to manage drummed waste.

TD-3

Treatment and Disposal of Decontamination Fluids Worksheet

Use this worksheet when the amount of wastewater generated during closure activities exceeds a volume that can be
handled effectively by placing the waste in drums. Disposal of decontamination water depends very much on the
nature of the water (i.e., hazardous or nonhazardous), contaminant speciation (e.g., metals, organics, PCBs, etc.),
and contaminant concentrations. Some waters generated during decontamination activities require relatively
expensive processing at industrial wastewater treatment plants. Waters with low concentrations of organic materials
(e.g., petroleum compounds) can sometimes be treated in a municipal publically owned treatment works (POTW). In
special cases and for large volumes of water, it may be feasible to treat the water on site using temporary processing
equipment.
1.

Volume of Decontamination Fluid Generated From Closure Activities: This value considers
decontamination fluid from the primary unit (1.A), steam cleaning or pressure washing (1.B) and
decontamination of heavy equipment, as discussed below. The user can replace this value with one that is
more appropriate by selecting Enter.

1.A

Volume of Decontamination Fluid Generated From Primary Unit: This value is transferred automatically
from the sum of the volume of decontamination fluids generated during activities estimated on other
worksheets, if a volume of decontamination fluid is generated. The unit of measure is gallons.

1.B

Volume of Decontamination Fluid Generated From Steam Cleaning and Pressure Washing (DC-02):
This value is transferred automatically from the referenced worksheet, if the worksheet is used for the cost
estimate and if BULK management of decontamination fluid is selected on DC-02. Otherwise, the value
shown will be zero. The unit of measure is gallons.

1.C

Volume of Decontamination Fluid Generated From Decontamination of Heavy Equipment (DC-04):
This value is transferred automatically from the decontamination sheet referenced, if BULK management of
the decontamination fluid is selected on DC-04. Otherwise, the value shown will be zero. The unit of
measure is gallons.
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1.D

Total Volume of Decontamination Fluid (Gallons): This is the sum of items 1.A, 1.B, and 1.C. The user
can replace this value with one that is more appropriate by selecting Enter to the right of the cell and
entering an alternate value. The unit of measure is gallons.

2.

Labor and Equipment Cost per work hour:1 When the appropriate level of personal protective equipment
(PPE) is selected, the labor and equipment cost per hour is chosen automatically. Labor and equipment
cost information is obtained from the cost reference database. The user can replace this value with one that
is more appropriate by selecting Override Defaults.

3.

Work Rate to Pump Decontamination Fluid to a Holding Tank:2 This information is obtained from the
cost reference database. The user can replace this value with one that is more appropriate by selecting
Override Defaults.

4.

Number of Hours Required to Pump Decontamination Fluid to a Holding Tank: This value is
calculated automatically by multiplying the total volume of decontamination fluid (gallons) by the work rate
(hours per gallon) to pump the decontamination fluid to a holding tank.

5.

Subtotal of Labor and Equipment Cost: This value is calculated automatically by multiplying the labor
and equipment cost per work hour by the number of hours required to pump the decontamination fluid to a
holding tank.

6.

Number of Days of Rental of Holding Tank: This value is calculated automatically by dividing the number
of hours required to pump the decontamination fluid by eight hours and rounding to the nearest day (or
eight-hour interval).

7.

Holding Tank Rental Fee:3 This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

8.

Number of Tanks Required: This value is calculated automatically by dividing the total volume of
decontamination fluids by 10,000 gallons per tank and rounding up to the nearest whole number.

9.

Subtotal of Tank Rental Cost: This value is calculated automatically by multiplying the holding tank rental
fee by the number of days required and by the number of tanks required.

10.

Costs for Treatment and Disposal:4 This value is calculated automatically by multiplying the total volume
of decontamination fluids by a fixed disposal cost obtained from the cost reference database (e.g., line 26 of
the Treatment and Disposal pop-up box). The user can replace this value with one that is more appropriate
by selecting Override Defaults.

1

2

3

4

R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 667, crew B-10J. Crew B-10J consists of one
equipment operator, one-half building laborers, and one three-inch centrifugal gas pump and accessories. See Appendix B of
the user manual for details of the PPE calculations.
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 657, item no. 01 54 3340 4300. The activity
described is pumping liquid with a three-inch centrifugal gas pump at a rate of 15,000 gallons per hour. The work rate is
obtained by determining the time required to pump one gallon of decontamination fluid (1 hour/15,000 gallons).
R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 658, item no. 01 54 3340 6925. The cost is
based on the daily cost of renting a 10,000-gallon-capacity water tank.
Typical cost for treatment of water at DuPont’s Chambers Works in Deepwater, NJ is $0.40/gal. This cost is highly dependent
on contaminant content and water volume. Price based on personal communication between Dave Timmons, Dupont, and
Bob Maxey, EPA Office of Resource Conservation and Recovery.
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Total Cost for Treatment and Dispose of Decontamination Fluid as Bulk Liquid: This value is
calculated automatically by adding the labor and equipment cost, the tank rental costs, and the removal
cost.
Table 3 – Treatment and Disposal Costs Included in Cost Pro
Waste Type
1 - Liquids - Hazardous, Bulk
2 - Liquids - Hazardous, Drummed
3 - Liquids - PCBs - Incineration
4 - Liquids - PCBs - Incineration
5 - Liquids - Non-Hazardous, Bulk
6 - Liquids - Non-Hazardous, Drummed
7a - Solids - Hazardous, Bulk
7b - Solids - Hazardous, Bulk
8a - Solids - Hazardous, Drummed
8a - Solids - Hazardous, Drummed
9a - Solids - Non-Hazardous, Bulk
9b - Solids - Non-Hazardous, Bulk
10 - Solids - Non-Hazardous, Drummed
11a - Sludges - Hazardous, Bulk
11b - Sludges - Hazardous, Bulk
12 - Sludges - Hazardous, Drummed
13a - Sludges - PCBs Incineration
13b - Sludges - PCBs Incineration
14a - Sludges - Non-Hazardous, Bulk
14b - Sludges - Non-Hazardous, Bulk
15 - Sludges - Non-Hazardous, Drummed
16a - Soils - Hazardous, Bulk
16b - Soils - Hazardous, Bulk
17 - Soils - Hazardous, Drummed
18a - Soils - Hazardous, PCBs > 50 ppm
18b - Soils - Hazardous, PCBs > 50 ppm
19a - Soils - Non-Hazardous, Bulk
19b - Soils - Non-Hazardous, Bulk
20 - Soils – Non-Hazardous, Drummed

Avg ($)
Low ($)
High ($)
1.67
0.45
3.04
179
90
432
402
124
543
0.38
0.3
0.45
0.55
0.15
1
120
30
120
152
79
324
185.44
96.38
395.28
1.22 ton/cubic yard (yd3) (low rubble)
-253
101
356
1 ton/yd3 (mid sludge/low density)
253
101
356
-83
0
0
1.22 ton/yd3 (low rubble
101.26
0
0
-123
95
122
-471
370
993
1 ton/yd3 (mid sludge)
471
370
993
-233
179
308
-0.57
0.45
0.68
12 lb/gal (mid liquid density)
6.84
5.4
8.16
-55
0
0
1 ton/yd3 (mid sludge)
55
0
0
-125
0
0
-235
149
360
1.3 ton/yd3 (mid soil)
305.5
193.7
468
122
68
222
-100
45
160
1.6 ton/yd3 (high soil)
160
72
256
-19
13
39
1.3 ton/yd3 (mid soil)
24.7
16.9
50.7
-45
0
0
-15
0
0
21a - Soils – Non-Hazardous, PCBs < 50 ppm
1.3 ton/yd3 (mid soil)
19.5
0
0
21b - Soils – Non-Hazardous, PCBs < 50 ppm
22 - Asbestos Soil & Debris
-175
25
350
23 - Carbon Regeneration
-0.05
0.02
0.28
24 - Cylinders
-165
0
0
25 - Decon Wash Water - Transportation
-0.8
0.75
0.89
26 - Decon Wash Water - Treatment only
-0.4
0
0
26 - Labpacks - Liquids – Incinerate
2.5
0
0
27 - Labpacks (Solids) Landfill/Stabilization
-250
200
500
28 - Landfill Microencapsulated Debris
-10.9
0
0
29 - Mercury-Contam Debris
-450
90
1700
30 - PPE Disposal - Hazardous
-250
0
0
31 - PPE Disposal - Non-Hazardous
-150
105
200
Notes: Users should select the appropriate cost item for the waste type and volume/mass measurement on the worksheet.
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Units
gal
drum
drum
Lb
gal
drum
ton
yd3
drum
yd3
ton
yd3
drum
ton
yd3
drum
Lb
gal
ton
yd3
drum
ton
yd3
drum
ton
yd3
ton
yd3
drum
ton
yd3
ton
Lb
each
gal
gal
Lb
each
CF
drum
drum
drum
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Costs derived from information provided by Bob Maxey and Bob Stewart of EPA based on vendor quotes and costs current
through December 2008; additional detail on references can be obtained by contacting Mr. Maxey. The user can enter more
appropriate costs for a specific facility and note the justification for those costs in the Notes cell at the bottom of the worksheet.
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BACKFILL AND GRADING
The proper closure of various treatment, storage or disposal units often requires using clean backfill materials to fill in
excavated areas or other surface depressions and grading of the backfilled material to establish final elevations for
surface water runon and runoff control. To calculate backfill and grading costs, an estimate should be made of the
total volume of fill material required. In general, this volume is equivalent to the volume of contaminated soil
removed, plus the volume of any in-ground or underground structures removed.
BF-1

Backfill and Grading Summary Worksheet

The summary worksheet reflects the costs calculated on the backfill and grading support worksheets (BF-2, BF-3,
and BF-4). The summary worksheet displays the name of the worksheets associated with backfill and grading. The
summary worksheet also calculates the total cost of backfill and grading. Once the activity costs have been
calculated on the support worksheets and totaled on the summary worksheet, the total is transferred automatically to
the appropriate unit summary worksheet.
BF-2

Backfilling Excavated Areas Worksheet

1.

Volume of Excavated Area

This section calculates the volume of backfill needed based on the volume of soil excavated and a compaction factor.
1.A

Volume: This information is transferred automatically from the inventory worksheet for the unit requiring
backfilling and does not require manual entry. The user can replace this value with one that is more
appropriate by selecting Enter. This volume reflects the amount of fill required before compaction is
considered.

1.B

Compaction Factor:1 This information is obtained from the cost reference database. The user can replace
this value with one that is more appropriate by selecting Override Defaults.

1.C

Volume of Additional Fill Required Because of Compaction: This value is calculated by multiplying the
total volume of fill needed by the compaction factor of the backfill material per cubic yard.

1.D

Total Volume of Fill Needed: This value is calculated automatically by adding the unit volume of backfill
required (1.A) and the volume of additional fill required as a result of compaction (1.C).

2.

Backfill Area

2.A

Labor, Material, and Equipment Cost per cubic yard:2 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

1

2

U.S. Environmental Protection Agency, Final Guidance Manual: Cost Estimates for Closure and Post-Closure Care Plans
(Subparts G and H), January 1987, EPA/530-SW-87-009, Volume III, pg. 7-10. The compaction factor provided is for native
soil for slope and fill.
Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, pages 566 to 534, item nos. 31
23 2316 0020 and 31 23 2320 4025, and R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page
317, item no. 31 23 2323 5640. Cost is $11.30 per cubic yard for common borrow plus $6.65 per cubic yard for hauling the
material a distance of 5 miles plus $1.50 per cubic yard for compaction using a sheepsfoot or wobbly wheel roller, for a total
cost of $19.45 per cubic yard. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using
the index guide found in the Means Cost Data Books.
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2.B

Subtotal of Labor, Material, and Equipment Cost to Backfill: This value is calculated automatically by
multiplying the labor, material, and equipment cost per cubic yard (2.A) by the total volume of fill needed to
backfill the area (1.D).

2.C

Cost of Mobilization and Demobilization (flat rate):3 This cost is incurred for activities that require the
use of heavy equipment. This information is obtained from the cost reference database. The user can
replace this value with one that is more appropriate by selecting Override Defaults.
Total Cost of Backfill: This value is calculated automatically by adding the labor, material, and equipment
cost to backfill the area and the cost of mobilization and demobilization.

BF-3

Grading to Provide Positive Slope Worksheet

1.

Area of Site to be Graded with a Slight Positive Slope

The unit name requiring grading is automatically transferred and displayed.
1.A

Area of Site: This information is transferred automatically from the inventory worksheet for the unit
requiring backfilling and does not require manual entry. The user can replace this value with one that is
more appropriate by selecting Enter to the right of the cell.

1.B

Area of Site in acres: This value is calculated automatically by dividing the area of the area of the site to
be graded in square feet by 43,560 square feet. The system will round up to a minimum of 1 acre and will
round to the nearest whole number for acres.

2.

Cost for Grading

2.A

Labor and Equipment Cost per acre:4 This information is obtained from the cost reference database.
The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.B

Subtotal of Labor and Equipment Cost to Grade Site: This value is calculated automatically by
multiplying the labor, material, and equipment cost per acre by the total acres of area of the site to be
graded.

3.

Equipment for Mobilization and Demobilization

3.A

Cost of Mobilization and Demobilization (flat rate):3 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

3

4

Cost derived from R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 19, item nos. 01 54 3650
0020, 01 54 3650 0300, and 01 54 3650 0900. Cost is based on average mobilization and demobilization costs for a 70-150
horsepower dozer, loader, backhoe, excavator, paver or roller; a 6-cubic yard scraper towed type; and a ¾-cubic yard shovel or
dragline from a location within a 50-mile radius of the site, plus delivery charge. The cost is added to all activities that require
the use of heavy equipment. If equipment already has been mobilized for another activity, it may not be necessary to include
this cost. If State Facility is chosen in the Facility Information Window, this cost has been adjusted using the index guide
found in the Means Cost Data Books.
R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 282, item no. 31 22 1610 3300. The
activity described is finishing grading slopes, gentle. If State Facility is chosen in the Facility Information Window, this cost
has been adjusted using the index guide found in the Means Cost Data Books.
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Total Cost of Grading Site: This value is calculated automatically by adding the subtotal labor and
equipment cost to grade the site and the flat rate cost of equipment mobilization and demobilization.
BF-4

Backfill Storage or Process Pits Worksheet

1.

Interior Volume of Storage, Process, or Containment Pit

1.A

Interior Volume: Enter the interior volume of the pit to be backfilled in cubic yards.

1.B

Top Surface Area: Enter top surface area requiring backfill and finishing in square feet.

2.

Cost for Filling Volume

2.A

Select the Appropriate Fill Material: Select the appropriate fill material (concrete or soil) using the radio
button options.

2.B

Cost to Purchase and Deliver Fill Material:5 This information is obtained from the cost reference
database based on the material selected in item 2.A and is provided in dollars per cubic yard. The user can
replace this value with one that is more appropriate by selecting Override Defaults.

2.C

Subtotal of Material Cost to Backfill: This value is calculated by multiplying the cost to purchase and
deliver the fill material (2.B) by the interior volume (1.A) to be backfilled.

2.D

Labor and Equipment Cost to Fill Volume:6 This information is obtained from the cost reference
database. The user can replace this value with one that is more appropriate by selecting Override Defaults.

2.E

Subtotal of Labor and Equipment Cost to Backfill: This value is calculated automatically by multiplying
the material cost to backfill by the labor and equipment cost to fill the volume.

2.F

Cost to Backfill Storage, Process, or Containment Pit: This value is calculated automatically by adding
the subtotal costs of material to backfill (2.C) and the labor and equipment cost to backfill (2.E).

5

6

Concrete: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 64, item no. 03 31 0535 0300.
The item described is concrete, ready mix regular weight, 4,000 psi, delivered. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Soil: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 298, item no. 31 23 2315 4020.
The item described is borrowing, loading, and/or spreading using a 3-cubic yard bucket. If State Facility is chosen in the
Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Concrete: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 65, item no. 03 31 0570 2900.
The activity described is placing concrete and vibrating, foundation mats, over 20 cubic yards, direct chute. If State Facility is
chosen in the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data
Books.
Soil: Cost derived from R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, pages 283 and 291,
item nos. 31 23 1613 3020 and 31 23 2323 5600. The activities described are backfill trench, front end loader, 1 cubic yard
bucket, minimal haul, and compaction, sheepsfoot or wobbly wheel roller, 6 inch lifts, 2 passes. If State Facility is chosen in
the Facility Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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3.

Cost for Finishing Surface

3.A

Select the Appropriate Surface Finish: Select the appropriate fill material (concrete float or asphalt) using
the radio buttons available.

3.B

Labor, Material, and Equipment Cost to Finish Surface:7 This information is obtained from the cost
reference database. The user can replace this value with one that is more appropriate by selecting Override
Defaults.

3.C

Subtotal of Labor, Material, and Equipment Cost to Finish Surface: This value is calculated multiplying
the area to be finished (1.B) the labor, material, and equipment cost to finish the surface for the type of
surface finish selected (3.B).
Total Cost of Backfill and Finishing Storage or Process Pit: This value is calculated automatically by
adding the subtotal costs of material to backfill, labor and equipment cost to backfill, and the labor, material,
and equipment cost to finish the surface.

7

Concrete: R.S. Means Company, Inc., Means Building Construction Cost Data, 2009, page 66, item no. 03 35 2930 0100.
The activity described is finishing floors, manual screen and bull float. If State Facility is chosen in the Facility Information
Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
Asphalt: R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2009, page 343, item no. 32 12 1613 1000.
The activity described is asphalt pavement replacement over trench, 2-inch thick. If State Facility is chosen in the Facility
Information Window, this cost has been adjusted using the index guide found in the Means Cost Data Books.
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USER DEFINED COSTS
Cost estimates from owner or operator vary from facility to facility. While this software has over 100 cost estimating
worksheets covering the majority of closure and post-closure activities, there are situations in which the user needs
to estimate costs for activities that are not common or site specific.
The User Defined Activity worksheet enables the user to estimate costs for closure or post-closure activities that are
not addressed by other worksheets presented in this software. The User Defined Activity worksheet is designed so
that the user can enter information in a manner similar to the other worksheets in the software. The user can enter
the information for the activity by (1) building up a cost using a work rate and cost per hour or (2) entering lump sum
costs for items that do not include labor. The user may add numerous User Defined Costs worksheets to an estimate
to estimate more than one activity. The notes cell at the bottom of the worksheet allows the user to note the specific
activity and assumptions made.
UD-1

User Defined Activity Worksheet

Name of Closure or Post-Closure Activity: Enter information describing the activity to be estimated using this
worksheet. The “Name of Closure or Post-Closure Activity” cell allows the user to enter a name for the unit using
letters or numbers.
1.

Number of units of work to be performed: For items 1-1 and 1-2, enter the number of units and type of
unit (feet, square feet, gallons, etc.) that is required for this activity. Select the type of unit by using the
appropriate radio button (feet, square feet, cubic feet, yards, square yards, cubic yards, or tons).

2.

Labor, Material, and Equipment Cost per work hour: Using the radio buttons, indicate the appropriate
level of personal protective equipment (PPE) to be used (Level B, C or D), and enter the labor, material, and
equipment cost per work hour for the crew conducting this activity. Because this is activity is user-defined,
you must identify and enter the estimated cost per hour for labor, material and equipment.

3.

Work Rate to Perform one unit of Activity: Enter the work rate for the crew to perform one unit of this
activity; the measure for this item is hours per unit.

4.

Number of Hours Required to Perform Activity: This value is calculated automatically by multiplying the
number of units of work to be performed by the work rate.

5.

Additional Cost(s) Associated with this Activity: Enter any additional fixed costs per unit associated
with this activity. You can enter a description of the additional costs in the notes field at the bottom of the
worksheet.

6.

Cost of User-Defined Activity: This value is calculated as the sum of (1) the labor, material, and
equipment cost multiplied by the number of hours to perform the activity, (2) the additional cost per unit
times the number of units entered previously on this worksheet. This total cost value is transferred to the
appropriate summary worksheet.
7. Other Costs Associated with the Activity: This area of the worksheet can be used to enter up to five
additional other costs for the activity. For example, for item 1-A, the user can enter a text title for other costs
associated with the activity (for example, sweeping, disposal, labor, or watering). For item 1-B, the user
would enter the total associated with that work item; note: the user should enter the total cost for all of the
units addressed on the worksheet (as entered at 1-1 on the worksheet), rather than the cost per unit in
these cells.
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8. Total-Cost for User-Defined Activity: The total cost is the sum of the cost to conduct the activity (row 6 on
the worksheet) and the other costs associated with the activity (1-B through 5-B). This total cost value is
transferred to the appropriate summary worksheet.
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CALCULATING HEALTH AND SAFETY COSTS
The use of personal protective equipment (PPE) for unit closure may be necessitated by the presence of specific
hazards at a facility. The unit costs provided by the R.S. Means and ECHOS (Environmental Cost Handling Options
and Solutions) cost guides do not account for health and safety costs, other than costs associated with the standard
health and safety equipment for construction activities. Additional costs for workers wearing higher levels of
protective equipment must be accounted for when unit closure costs are estimated. The use of Level C or B
protective equipment increases cost by adding to the cost of the protective equipment and by slowing the work
production rate. In addition, the productivity rate of equipment lessens when working at a higher health and safety
level. The ECHOS cost guides provide a process for converting R.S. Means and ECHOS unit costs to higher health
and safety levels.
Labor Cost at Safety Level X =

Labor Cost at Safety Level E
Labor Productivity at Safety Level X

Equipment Cost at Safety Level X =

Equipment Cost at Safety Level E
Equipment Productivity at Safety Level X

ECHOS uses Safety Levels A, B, C, and D based on the Occupational Safety and Health Administration (OSHA)
regulations in 29 CFR Part 1910 and Safety Level E (Modified Safety Level D) based on the EPA “No Hazard”
designation. ECHOS assumes that safety levels impact labor and equipment productivity as indicated in the table
below.
Safety Level
A
B
C
D
E
(Non-Hazardous)

Labor Productivity
37% (typically 10-40%)
48% (typically 25-60%)
55% (typically 25-70%)
82% (typically 50-90%)

Equipment Productivity
50%
60%
75%
100%

100% (basis)

100% (basis)

Source: Azimuth Group, Ltd., ECHOS (Environmental Cost Handling Options and Solutions) Environmental Remediation
Cost Data – Unit Price, 2006, and R.S. Means Company, Inc., Means Site Work and Landscape Cost Data, 2007

The CostPro software applies the same methodology in determining costs. CostPro assumes that all closure and
post-closure care field work will be conducted in minimum Safety Level D PPE and maximum Safety Level B PPE.
The following is an example of how costs are derived in this document.
Example:

Removal of soil, crew B-10L: The fully loaded cost per work hour is $86.01/hour. The labor portion
of the rate is $53.48, and the equipment portion of the rate is $32.52.

For Safety Level D PPE, divide the labor portion by 0.82 to get $65.22, and divide the equipment portion by 1.00 to
get $32.52. The cost per work hour for this crew in Safety Level D PPE is the sum of $65.22 and $32.52, or
$97.74/hour.
For Safety Level C PPE, divide the labor portion by 0.55 to get $97.24, and divide the equipment portion by 0.75 to
get $43.36. The cost per work hour for this crew in Safety Level D PPE is the sum of $97.24 and $43.36, or
$140.60/hour.
For Safety Level B PPE, divide the labor portion by 0.48 to get $111.42, and divide the equipment portion by 0.60 to
get $54.20. The cost per work hour for this crew in Safety Level D PPE is the sum of $111.42 and $54.20, or
$165.62/hour.
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